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CHEMICAL POSITIONS IN THE GOVERN- 
MENT SERVICE* 

WHEN we enter the profession of chem- 
istry our chief interest is centered on the 
conditions that obtain in the various fields 
of chemical activity. In the case of those 
who retain their youth by contact with 
student life, that interest does not lessen. 

Frequent inquiries covering a _ broad 
scope are made by students and recent 
graduates in chemistry, and teachers, to 
whom they naturally turn for advice, are 
constantly asking for material that will 
enable them to supply this information. 
Inquiries made at the Department of 
Agriculture regarding opportunities for 
chemical work are mainly from students 
who are nearing the completion of their 
college course, or from teachers who are 
directing the studies of others. Often the 
inquiry relates to the character of work 
which the student should undertake in 
order to fit himself for a position in the 
department. Unfortunately the informa- 
tion is rarely sought with a view to in- 
creasing the equipment of men who have 
received broad fundamental training. The 
purpose is usually to substitute for a por- 
tion of a regular course in chemistry, some 
special study that will afford a temporary 
advantage. 

. . fer these inquiries as my apology 
for discussing in a few minutes a subject 
that would require a volume for its ade- 
quate treatment. It is my purpose to 

1 Address before Section C of the American 
Association for the Advancement of Science, Chi- 
cago, January 2, 1908. 
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discuss very briefly the nature of the work 
done in those laboratories of the various 
departments of the federal government to 
which appointments are made with some 
frequency. I shall consider the subject 
only from the standpoint of the oppor- 
tunities of the chemist seeking a position 
and shall not include those laboratories to 
which appointments are rarely made. 

In 1885 this subject was discussed by 
Professor F. W. Clarke in his address as 
retiring president of the Chemical Society 
of Washington—now the Washington Sec- 
tion of the American Chemical Society. 
The following quotation from his address 
is of much historic interest: 

My first visit to Washington was in the autumn 
of 1873. At that time chemistry had gained but 
a precarious foothold in the public work. In the 
agricultural department, one chemist, MeMurtrie, 
sometimes with and often without an assistant, 
occupied a small laboratory, and carried forward 
his investigations with very slender resources. 
At the Smithsonian Institution, Dr. Endlich, then 
in charge of the mineral collections, attended to 
general chemistry routine and made occasional 
assays. Then, as now, the speculative constituent 
tormented his member of congress and the insti- 
tution with ores taken from granite bowlders; 
with fossils to be assayed for silver or tin; with 
iron pyrites rich in imaginary gold, or with al- 
leged coal which proved to be nothing but black 
tourmaline. With such trivialities the time of 
the chemist was often frittered away, to the detri- 
ment of science and the benefit of nobody. In a 
basement room of the Smithsonian, dimly lighted 
and badly ventilated, Dr. Loew, with few reagents 
or appliances, made analyses of rocks and ores 
for the Wheeler Survey. At the Army Medical 
Museum, Doctors Craig and Mew examined drugs 
for the War Department. The Patent Office, of 
course, employed a staff of chemists, but they had 
no laboratory, and their functions were critical 
rather than productive. In addition, the govern- 
ment had just started a laboratory connected with 
the Custom House at New York, and maintained 
another at Brooklyn for the purposes of the Navy. 
At West Point and Annapolis, chemistry was 
taught as an incidental study, but not by labora- 
tory methods; and at Newport one or two chem- 
ists were engaged in the torpedo service. 

* Bull. 1, 


Chemical Society of Washington. 
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Professor Clarke then gave a brief ac- 
count of the progress that had been made 
in the twelve years following the date 
mentioned. 

At the present time, of the nine depart- 
ments, only three have no chemical labora- 
tories—the Department of State, the De- 
partment of Justice, and the Post-Office 
Department. 


TREASURY DEPARTMENT 


The laboratory of the supervising archi- 
tect’s office is charged with the examina- 
tion of metals, alloys, cements and miscel- 
laneous structural materials. Its work is 
largely of a routine nature resembling in 
a general way that of a railroad testing 
laboratory. 

The division of chemistry of the Bureau 
of Internal Revenue is charged with the 
analysis of all samples submitted under 
internal revenue laws. These include the 
determination of aleohol in distilled bever- 
ages, the examination of remedies contain- 
ing aleohol to determine whether their 
medicinal principles are sufficient to ex- 
empt them from internal revenue tax, the 
examination of oleomargarine and adulter- 
ated butter and of such samples of mixed 
flour and filled cheese as are taken in con- 
nection with the laws regarding the taxa- 
tion of those products. The laboratory 
also examines supplies furnished other 
branches of the department under contract 
and supervises the work of subordinate 
laboratories at collectors’ or agents’ offices. 

The scientific work of the Publie Health 
and Marine Hospital Service is concen- 
trated in the hygienie laboratory. The 
chemical division of this laboratory was 
organized in 1905. Its principal object is 
to eooperate with the other divisions of 
the laboratory in the solution of problems 
pertaining to the publie health, and to 
undertake such routine chemical work as 
may be required by the United States 
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Public Health and Marine Hospital Service 
at large. 

As illustrative of the scope of the labora- 
tory may be mentioned the chemical study 
of the water from the several sources used 
for drinking purposes in the District of 
Columbia; the examination of drugs and 
of pathological specimens, such as urine, 
castrie contents, ete., and a number of 
biochemical studies particularly on sub- 
jects related to experimental medicine and 
pathology. 

Chemical laboratories are maintained 
in connection with the offices of the United 
States Customs Appraisers at the ports of 
New York, Boston, Philadelphia, New 
Orleans, Chieago and San Francisco. With 
the exception of that at New York, the 
chief work of these laboratories is the 
polarization of sugar. At the present time 
a laboratory is also maintained at Kansas 
City for the assay of imported ores. Ap- 
proximately, seventy per cent. of the im- 
portations of the entire country are 
entered at New York, and in addition to 
the analyses of such goods, many of the 
chemical problems of other ports are re- 
ferred to the New York laboratory. 
Again, many shipments of exported goods, 
manufactured of imported materials under 
drawback regulations are examined. 

The work of a eustoms laboratory covers 
a very wide range and includes all im- 
ported produets in the classification and 
valuation of which the laboratory can 
assist. The examination required is 
usually superficial, frequently but a single 
determination being necessary. It is ap- 
parent that the work of such a laboratory 
is essentially routine, but that new prob- 
lems requiring originality and resource 
must frequently arise. 


NAVY 


The Navy Department maintains labora- 
tories at the Washington, New York, Bos- 
* Moore, Jour. Soc. Chem. Ind., 1900, 19, 323-4. 
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ton, Norfolk and Mare Island Navy Yards, 
at the Newport Torpedo Station and the 
Naval Proving Ground at Indian Head, 
Maryland. At the Navy Yard laboratories 
a wide range of products is examined in- 
cluding steel, iron, all kinds of alloys enter- 
ing into the construction of guns and 
carriages, and supplies needed in machine 
shops and on the boats of the Navy. 
These supplies include lubricating and 
other oils, coke and coal, rubber goods for 
different purposes, paints, cements and 
other building materials, water and office 
supplies. 


INTERIOR DEPARTMENT 


The chemical laboratory of the Geo- 
logical Survey examines rocks, minerals, 
clays, ores, waters, coal, etc., for the pur- 
pose of assisting in the geological problems 
of the survey and to determine the extent 
of the diffusion of the elements in nature. 
In this laboratory many important re- 
searches of quite varied character are con- 
ducted. 

The technical branch of the survey also 
maintains laboratories, especially at Pitts- 
burg, for the examination of coal and 
structural materials. 

The water supply branch of the survey 
maintains a laboratory for the investiga- 
tion of waters and has the cooperation of 
chemists at a number of points in the 
United States. Their work is largely the 
analysis of river waters in connection with 
irrigation problems, sanitary problems and 
the measurement of the amount of material 
removed from the soil by streams. 


DEPARTMENT OF AGRICULTURE 
Among the investigations now being con- 
ducted by the Bureau of Chemistry of 
the Department of Agriculture, the follow- 
ing may be mentioned: The study of the 
composition, character, and methods of 
manufacture and preservation of food, both 
from an economic standpoint and to de- 
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termine their influence upon nutrition and 
health; the inspection in connection with 
the enforcement of the federal food and 
drugs act, of foods and drugs sold in 
interstate commerce and in the District of 
Columbia and the territories; the study of 
the influence of environment upon the 
composition of agricultural products; the 
study of conditions relating to the several 
saccharine products such as syrup, mo- 
lasses, sugar and honey; the chemical ques- 
tions relating to the dairy industry; the 
effect of trade wastes on forests and agri- 
cultural products as, for instance, the effect 
of smelter fumes on vegetation and ani- 
mals; the influence of chemical preserva- 
tives and colors on nutrition and health; 
the influence of cold storage preservation 
on the composition of foods; chemical- 
technical problems relating to the leather 
and paper industries; and certain studies 
in enological technology. 

The functions of the bureau also inelude 
a wide range of routine work. In addi- 
tion to the analyses of products coming 
naturally within the scope of the depart- 
ment of Agriculture, the bureau is espe- 
cially authorized by congress to examine 
the supplies of other departments of the 
government such as foods for the Army, 
Navy and Panama Canal Commission; 
post-mark and cancelling inks, inking pads, 
glue, glycerin, soap, lubricating oils, and 
linoleum used by the Post-Office Depart- 
ment; disinfectants, lubricating oils and 
coals used by the government hospital for 
the insane; dry colors, oils, glue, soap, 
steel, and miscellaneous supplies used by 
the Bureau of Engraving and Printing; 
gums, oils, and alloys used by the Govern- 
ment Printing Office; writing inks, type- 
writer ribbons, carbon papers, ete., used in 
the various executive departments where 
permanence of records is essential; paints, 


oils, varnishes, chemical glassware and 


other apparatus used in the Department 
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of Agriculture, and assistance is ocea- 
sionally given the Treasury Department in 
the examination of materials regarding 
which there has arisen a question as to 
classification for dutiable purposes. 

For purposes of administration the bu- 
reau is divided into two divisions, seven 
laboratories and four sections in Washing- 
ton, and sixteen food and drug inspection 
laboratories and two sections for special 
investigations are maintained in other 
cities. 

The Biochemie Laboratory of the Bu- 
reau of Animal Industry is charged with 
the examination of stock dips and with 
other chemical studies relating to the work 
of the bureau. The work of the labora- 
tory includes a large number of routine 
analyses for which branch laboratories are 
maintained in various parts of the United 
States. Much routine and research work 
connected with biochemical problems is also 
conducted. 

The chief effort of the chemical labora- 
tories of the Bureau of Soils has been the 
application of the methods of physical 
chemistry to the problems of the soil. The 
routine work of the laboratories includes 
the examination of soils, fertilizers and 
irrigation and drainage waters to meet the 
demands of the field forces of the bureau. 
The following investigations serve to 
illustrate the nature of the research work 
that has been done: The solubility of the 
mineral and organic components of the soil 
and the physical-chemical characteristics 
of the resulting solution; the study and 
practical application of the chemistry of 
alkali, common carbonates and gypsum, the 
reclamation and utilization of mine run- 
nings and waste waters for irrigating 
purposes; and studies relating to humus, 
the iron compounds of the soil, absorption 
and toxicity. 

The forest service of the Department of 
Agriculture maintains a chemical labora- 
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tory whose province it is to study the 
chemical composition of wood in all forms 
including studies on wood distillation, the 
analysis and standardization of timber 
preservatives, the estimation of the tannin 
and cellulose content of wood and bark, 
bleaching experiments, ete., and to conduct 
investigations covering the utilization of 
various woods and saw-mill waste for paper 
pulp and allied products. One of the im- 
portant objects of this laboratory is to 
experiment on the pulp-making possibili- 
ties of various woods with a view to obtain- 
ing: First, a pulp with which it will be 
practicable to replace spruce pulp, the 
supply of which has notably diminished ; 
second, other pulps that may have proper- 
ties particularly adapted to the manu- 
facture of special kinds of paper; third, a 
pulp of marketable value as a by-product 
from the waste material from saw mill and 
lumbering operations. 

The Office of Experiment Stations of the 
Department of Agriculture does not main- 
tain a laboratory but employs a number 
of men with chemical training in connec- 
tion with the publication of the Experi- 
ment Station Record and other publica- 
tions relating to chemical matters. The 
work of this office is of special interest be- 
cause of its intimate connection with the 
forty-eight state agricultural experiment 
stations of the United States. Although 
these stations are in part maintained by 
funds appropriated by congress they are 
not under the supervision of the federal 
government, and for that reason can not 
receive more than a passing notice in this 
eonnection. 


COMMERCE AND LABOR 

The chemical laboratory of the Bureau 
of Standards has a considerable amount 
of routine work in the examination of sup- 
plies—chiefly for the Department of Com- 
meree and Labor. Its principal work, 
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however, is of a research character inclu- 
ding, among other lines, the preparation 
and examination of substanees employed 
in the construction of standard electrical 
cells and the investigation of methods used 
in technical analysis and in the examina- 
tion of chemical reagents for the purpose 
of improving their standards of purity. 

I have stated briefly the aim and 
character of the work done in those gov- 
ernment laboratories to which appoint- 
ments are most frequently made, and have 
given as complete an idea as I could in the 
time at my disposal of the opportunity 
they offer for study and research. 

Practically all appointments are made 
from the eligible lists of the Civil Ser- 
vice Commission. The only exceptions 
are those of chemists whose training and 
experience peculiarly qualifies them to 
undertake some special problems and whose 
appointments are temporary. The exami- 
nations from which such eligible lists are 
established may be broadly divided into 
four classes. 

1. Those occasioned by vacancies in posi- 
tions of unusual responsibility or requtr- 
ing exceptional training and experience. 
Examinations of this type are frequently 
**non-assembled’’ and no practical ques- 
tions are asked. Applicants are rated on 
the courses of study they have completed 
and especially on the work they have done. 
The degree of doctor of philosophy or its 
equivalent is commonly essential to eligible 
rating in educational requirements. Un- 
der educational qualifications it is obvious 
that only that work can be recognized for 
which credit has been received from repu- 
table colleges or universities. Unfortunate 
as it may be, it is impossible to rate state- 
ments of applicants regarding independent 
study or regarding partial courses in edu- 
eational institutions from which no credit 
has been received. Experience is rated, 
especially in the case of younger men, on 
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the basis of work done under the direction 
of, or in connection with, experienced 
chemists, and in laboratories of known 
reputation. The fragmentary work of 
teachers who, immediately after their 
graduation, are thrown upon their own 
resources and make occasional investiga- 
tions or analyses in their spare time, can 
not be rated in an examination unless its 
value can be demonstrated by the applicant 
by means of references to publications or 
otherwise. Such experience is not to be 
compared with that of chemists whose 
entire time is devoted to research or 
analytical work and whose chief effort is 
given to the study of new problems, the 
economy of time, the increase of the volume 
and accuracy of their work, and the im- 
provement of their laboratory technique. 

Emphasis is frequently placed on the 
original contributions applicants have 
made to scientific literature, which serves 
as a measure of their ability to meet new 
conditions and to report the results of their 
investigations. The evidence they pro- 
duce of executive ability is rated and their 
experience in the particular line for which 
the examination is given. This type of 
examination gives the most satisfactory re- 
sults, and is usually given to fill positions 
paying a salary of $2,000 or more. 

2. Examinations for experienced and 
skilled analysts. In such examination are 
rated the educational qualifications of the 
eandidates and their experience, particu- 
larly in analytical chemistry. Education 
and experience are usually rated together. 

Practical questions are also given in ex- 
aminations of this type. The questions are 
chosen with a view to affording a fair test 
for chemists who have been in practical 
work for a number of years and to in- 
elude fundamental principles and methods. 
The statement is frequently made that 
examinations place experienced chemists at 
a disadvantage as compared with recent 
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graduates. While this is true, to a certain 
extent, the questions given in this type of 
examination call for a familiarity with 
analytical chemistry which is rarely ac. 
quired by the student and are of a type 
that any efficient analytical chemist should 
be able to answer. Moreover, the emphasis 
placed on education and experience when 
rating these papers is sufficient to make it 
practically impossible for a graduate who 
has not had analytical experience to obtain 
an eligible rating. The degree of bachelor 
of science or its equivalent and _post- 
graduate study or practical experience are 
usually necessary to obtain eligible rating. 
A special course, incomplete in itself or 
not preceded by the full training of the 
secondary schools, will not answer. A 
mark of seventy per cent. in education and 
experience is often required for admission 
to examinations of this type. In such 
cases a statement of that fact is made in 
the published announcements. Even when 
such requirement is not made, the rating 
given for a degree following a course of 
two or even three years is so low that such 
an applicant must make an unusual show- 
ing in his replies to the practical questions 
to obtain an eligible rating in this examina- 
tion. An application is useless from one 
whose only collegiate training was a two or 
three year course, the entrance require- 
ments of which are inferior to those of 
reputable institutions giving the degree of 
bachelor of science. 

The applicants who stand among the 
first on the eligible list established by an 
examination of this type are commonly 
paid a salary of from $1,400 to $1,800. 
Other appointments at a lower salary are 
also frequently made from the same lists. 

3. Examinations to establish an eligible 
list from which subordinate appointments 
may be made. These examinations are 
given for the purpose of affording an op- 
portunity to recent graduates in chemistry 
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whose practical experience has_ been 
limited. 'Those who have had practical ex- 
perience of course receive a higher rating 
in education and experience, but a passing 
mark in education and experience is given 
for a degree of Bachelor of Science or its 
equivalent from a creditable institution 
giving a course in chemistry of approxi- 
mately three years with nine recitation 
hours a week—three laboratory hours be- 
ing equivalent to one recitation hour. A 
higher rating is given those who have had 
postgraduate experience. In this class of 
examinations an eligible rating in educa- 
tion and experience is not reyuired, but a 
low rating in that subject may be com- 
pensated by a high mark in practical ques- 
tions. The practical questions asked in 
these examinations are of a different char- 
acter from those of the second class, and it 
is believed that they are better adapted to 
the class of chemists for whom they are 
intended. It is from the eligible list estab- 
lished by this examination that the great 
mass of appointments to subordinate posi- 
tions in the various laboratories is made. 
The salaries paid usually range from $840 
to $1,200 per annum. 

4. Examinations for analysts qualified 
in a@ special (sometimes narrow) field of 
work. Examinations of this class are 
relatively infrequent and are held for the 
purpose of supplying needs that sometimes 
arise in some of the laboratories of the 
government service for men competent to 
perform analytical work in some narrow 
field, but whose services in other branches 
of chemistry will not be required. The 
eligible lists so created are not commonly 
used for appointments in other branches of 
the service. 

It must not be understood that there is 
a definite system of examinations and that 
each examination is made to fit into one 
of the types given above. An examination 
is usually called to fill a particular va- 
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eancy, although it is understood that after 
that vacancy is filled the list may be used 
to make other appointments for which the 
same or lower qualifications are required 
in the same or other departments. It 
would not be within the civil service rules, 
however, to appoint an assistant to the 
laboratory of the supervising architect’s 
office who has passed an examination call- 
ing for widely different qualifications; for 
instance, an examination in dairy chem- 
istry. 

Transfer from one laboratory to another 
within the same department is possible at 
any time when the good of the service does 
not suffer thereby. Such transfers are 
sometimes made but are rather unusual. 
Transfers from one department to another 
are unusual and can not be made within 
three years of the date of appointment. 

Examinations for chemical positions are 
not given regularly as is true of examina- 
tion for clerks. They are given at irregu- 
lar intervals as need arises, sometimes as 
many as six or eight chemical examina- 
tions of various character occurring in a 
single year. The civil service commission 
publishes an announcement of each exami- 
nation and sends it to all applicants. 
These announcements are also sent to edu- 
cational institutions throughout the coun- 
try. They are also published in Science. 
No information regarding examinations is 
given except that stated on the announce- 
ment just mentioned. No definte informa- 
tion is given regarding the character of 
the questions that will be asked. No 
copies of questions asked in former exami- 
nations are supplied. No information can 
be given out by the laboratory for which 
the examination is called other than that 
contained in the published civil service an- 
nouncement. It is held that variation 


from this principle would give an unfair | 


advantage to those who happen to receive 
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sired are able to pass the examinations 
without special preparation, and it is not 
desired to afford any particular oppor- 
tunity for such preparation. 

With the exception of a few small 
laboratories where the field work is limited 
and promotion is not offered, the great 
majority of appointments to the various 
government laboratories are to subordinate 
positions and higher positions are filled by 


promotion whenever possible. Special 
qualifications are, therefore, not usually 
required. 


I wish to emphasize the fact that every 
appointee should have pursued a broad 
general course of study. The argument is 
frequently made, and it is doubtless true, 
that the work for which the majority of 
appointments are primarily made, that is, 
the ordinary routine work of the labora- 
tory, could be as well performed at the 
beginning by men who are not college 
graduates, and frequently by men whose 
training in chemistry itself has been very 
incomplete. It is found, however, that 
while such men may be satisfactory at the 
beginning, their potential power is limited. 
Men with special training are frequently 
desired for the purpose of conducting spe- 
cial investigations. This special training, 
however, should have been received in post- 
graduate study. The ability to conduct 
research work that is constantly required, 
the resource essential to emergencies and 
even the initiative required by those who 
take a responsible part in the routine work 
of the laboratory are rarely secured except 
in men with broad fundamental training. 

W. D. BigELow 





THE AMERICAN SOCIETY OF ZOOLOGISTS 
IT. 

A Comparison of the Cephalic Organs in 

Certain Sipunculids: Joun H. GEeRou.p, 


Dartmouth College. 
A comparison was made between the 
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cephalic organs in Phascolosoma verrillii— 
an undescribed species from Vineyard 
Sound and Buzzards Bay, covered with 
prominent papille and characterized by 
having only a single pair of retractor 
muscles (ventral)—and the corresponding 
organs in Sipunculus nudus and in other 
forms. 

P. verrilli has not only the ciliated 
nuchal organ of other Phascolosomas (P. 
gouldii, P. vulgare) but also a cerebral 
organ, that lies superficially between the 
nuchal organ and the mouth. In a young 
(postlarval) individual it forms a rounded 
elevation of surface epithelium dorsal to 
the mouth, but ventral, or oral, to the 
nuchal organ. In the adult (P. verrillii, 
P. gouldi) it becomes less conspicuous and 
elongated transversely in the frontal plane. 
It is closely connected with the brain 
(supra-esophageal ganglion) by a pair of 
large lateral cords containing (1) a pair of 
ocular tubes, which open dorso-laterally 
upon the surface of the cerebral organ, 
and (2), mesial to each ocular tube, the 
special neurones and a pair of sensory pits 
of the cerebral organ itself. 

The cerebral organ in Sipunculus nudus, 
as Ward and, later, Metalnikoff have 
shown, projects into the bottom of a long 
tube which, opening upon the dorsal sur- 
face of the body slightly behind the ten- 
tacles, runs backward and inward to the 
cerebral organ. The latter and the cor- 
responding organ upon the surface of the 
head in Phascolosoma have precisely simi- 
lar relations to the brain; and ocular tubes 
open upon the surface of the cerebral 
organ in both forms. Phymosoma (Phys- 
cosoma) varians, as described by Shipley, 
shows an intermediate stage between the 
primitive condition in Phascolosoma, in 
which the cerebral organ is superficial, and 
that in Sipunculus. 

Ocular tubes with pigmented walls were 
found in a specimen of Sipwnculus nudus 
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from Beaufort, N. C., opening ventro- 
laterally upon the surface of the cerebral 
organ and running backward into the sub- 
stance of the brain. The photic organs of 
Sipunculus, which hitherto have not been 
positively recognized, resemble those of 
Phymosoma, as described by Shipley; 
those of Phascolosoma verrillii differ from 
them in being relatively much larger and 
more highly developed, having in the 
middle of the ocular tube a spindle-shaped 
lens. The walls of the posterior part of 
each ocular tube are composed of long 
conical pigmented eells, of which the bases 
abut against the tube, the apices radiate 
into the surrounding tissues of the brain. 
Neurones with eylindrical distal ends, 
covered with longitudinal fibrille, lie in a 
group behind and below the posterior end 
of each ocular tube. They are probably 
adapted to receive photic stimuli, the im- 
pulse being transmitted from them, mainly 
over bipolar neurones, directly to the 
retractor muscles. The reaction time of 
these muscles to photie stimuli, in P. vul- 
gare at least, is notably less than that of 
the longitudinal muscles of the body wall. 


Parallel Development in Trematodes: H. 

S. Pratt, Haverford College. 

When a genus of trematodes is widely 
distributed over the earth it is probable 
that the species constituting it are not 
necessarily closely allied, but have, in cer- 
tain cases at least, acquired a similar struc- 
ture because they have been subjected to 
similar conditions of life through long 
periods of time. Thus the four species of 
the genus Fasciola inhabit the gall-passages 
of large herbivorous mammals in the four 
largest continents, and the ten species of 
the genus Pneumoneces living in the lungs 
of frogs and toads are almost as widely dis- 
tributed. It is hard to see how the species 
in each of these genera, as well as in others 
that might be mentioned, could be de- 
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scended from a common ancestor and have 
migrated from a common center to the 
localities where they are at present found, 
since the conditions of existence of a tre- 
matode, bearing as it does a fixed and 
very definite relation to two hosts, make 
migration a difficult matter for it. On the 
other hand, trematodes living in the livers 
of large herbivores or in the lungs of frogs 


and toads, even in very different parts of 


the world, have been subjected to identical 
and constant environmental conditions 
while passing through their phyletic de- 
velopmental stages, with the result that 
they are now so similar in structure that 
they are classified in each of these cases in 
the same genus. 


The Distribution of the Amphipods occur- 
ring in Bermuda: B. W. KuNKEL, Yale 
University. 

The most interesting fact regarding the 
occurrence of the littoral amphipods of 
Bermuda is the large number of species 
which are also found in the Mediterranean. 
Of the 45 species, representative of 27 
genera, which have been found in Ber- 
mudian waters, besides one species of 
Cyamus reported by Verrill from a whale 
landed at St. Georges, nearly one half 
(20-21) are common Mediterranean forms. 
Only four Bermuda species, which are not 
endemic, are wanting in the Mediter- 
ranean. Twenty species are apparently 
peculiar to Bermuda. 

The amphipods of the West Indies and 
Central America, with which the Bermuda 
forms probably are most closely related, 
have not been at all carefully studied, so 
that at the present time it is impossible to 
draw any conclusions regarding the exact 
relationship of the two faune. | 

Next to the Mediterranean, the region 
which presents the greatest number of spe- 
cies in common with Bermuda is Great 
Britain with 14 species; then follows the 
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coast of France, Spain, and the Nether- 
lands with 11; and then Seandinavia with 
10 species. From Oceania have been col- 
lected 10 or 11 species which are known 
also in Bermuda, from the Red sea 7, and 
from the Indian Ocean 5. Six of the Ber- 
muda species are essentially world wide in 
their distribution. 


Individual Action of the Ganglia of the 
Razor-shell Clam, Ensis directus: GtL- 
MAN A. Drew, University of Maine. 
Although aecessory ganglia are reported 

to occur on the cerebro-visceral connectives 

of Solen, serial sections and dissections 
have not shown them in this form. 

Both cerebral and visceral ganglia are 
able to receive sensory impulses and to send 
out motor impulses, when isolated from 
other ganglia. When the cerebro-pedal 
connectives are cut, stimulation of the sur- 
face of the foot causes only local contrac- 
tions. The foot as a whole does not re- 
spond. This seems to indicate either that 
the pedal ganglia have no motor cells or 
that the sensory neurons from the foot are 
continued through the pedal ganglia to 
the cerebral without endings or collaterals. 
The latter arrangement seems more prob- 
able for the following reasons: (1) Many 
ganglion cells are present in the pedal 
ganglia and sensory cells alone would 
hardly be expected in such a muscular 
organ as the foot. (2) Cutting the 
cerebro-pedal connectives causes tetanic 
contractions of the whole foot and not 
single twitches. (3) With both cerebro- 
pedal connectives cut, stimulation of one 
connective causes complete contraction of 
the whole foot, an action that is very dif- 
ferent from that obtained by stimulating 
the pedal nerves of one side after they have 
been separated from the ganglia. This 
seems to show that the stimulus is received 
by the ganglia and referred by association 
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fibers to the motor cells that control the 
movements of the entire foot. 


The Physiology of the Stomach of Higher 
Crustacea: LEONARD W. WILLIAMs. 
The cardiae canals described by the au- 

thor in the lobster’s stomach have been 
found also in Astacus, Cambarus, Ne- 
throps, Squilla and in the fiddler, common, 
spider and hermit crabs. The lower canal 
alone exists in the isopod Jdothea and in 
the amphipod Talorchestia. The general 
occurrence of these canals in higher crus- 
tacea, as well as in larval lobsters, indi- 
eates their physiological importance. It is 
believed that they bring to the pyloric 
cushions or pads the nutrient fluid and 
suspended particles which are freed by the 
gastric mill and which enter the canals be- 
tween the closely interlocking bristles of 
the side and floor of the eardiae sac. In 
the pyloric cushions, the fluid is again 
filtered and then enters the large digestive 
gland (‘‘liver’’), while the particles caught 
in the cushion are carried backward into 
the hind gut. 


Relation of Instinct to Intelligence in 
Birds: Francis H. Herrick, Western 
Reserve University. 


The Breeding Habits of the Loggerhead 
Turtle and Some Early Instincts of the 
Young: DAVENPORT Hooker, Yale Uni- 
versity. 

The breeding season of the loggerhead 
turtle lasts through the months of April, 
May and June. There seems to be basis 
for belief that two nests are laid in a season 
by each female. The number of eggs laid 
is approximately one hundred. The period 
of incubation lasts about fifty days. 

Experimentation on the newly-hatched 
young gave results which may be briefly 
stated as follows: (1) They have an in- 
herent tendency to descend inclines and 
are positively phototropic. Both tenden- 
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cies may act together, the first, however, 
slightly dominating the second. By means 
of these tendencies the young turtles find 
the water. (2) After twelve hours at the 
outside, their phototropism is lost. (3) 
Swimming and floating are congenital in- 
stinets, but diving is a process which must 
be learned. (4) After entering the water, 
there is a definite period of ‘‘ getting out to 
sea,’’ as it were, followed by a definite 
period of rest. (5) The edibility of each 
object encountered is tested, 1. e., there is 
no instinetive selection of a particular food. 


The Experimental Control of Asymmetry 
at Different Stages in the Development 
of the Lobster: V. E. Emme., Harvard 
Medieal School. 

A series of experiments were made at the 
following stages in the development of the 
lobster: (1) the second larval stage, (2) 
the fourth stage, (3) fifth stage, (4) 
twelfth stage or year-old lobsters. All of 
these experiments attempt to determine to 
what extent asymmetrical differentiation of 
the chele can be controlled by the amputa- 
tion of one chela, thus giving the re- 
maining chela the greater opportunity for 
growth. 

The results of these various experiments 
support the following conclusions: 

1. That in the first four larval stages of 
the lobster, the development of right or 
left asymmetry can be controlled by the 
amputation of one of the chele. 

2. During the fifth stage the controlling 
influence of such amputations disappears. 

3. In later stages when the asymmetry 
of the chele has become normally estab- 
lished, the amputation of neither one nor 
both chelw will produce a reversal of asym- 
metry. 

4. And finally, since up to the fifth stage 
either right or left asymmetry of the chele 
can be produced at the will of the experi- 
menter, this asymmetry does not appear, 
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therefore, to be directly predetermined or 
inherited, but may be controlled by factors 
arising in the course of development. 
What these factors are, has not been de- 
termined, but the present results do not 
indicate that they are ‘‘an inverse organ- 
ization’’ of the egg, or an ‘‘alteration in 
the localization of germinal substances.”’ 


The Specific Gravity of the Constituent 
Parts of the Egg of Chetopterus and 
the Effect of Centrifuging on the Polar- 
ity of the Egg: F. R. Lium, University 
of Chicago. (To be published in the 
Proceedings of the Central Branch.) 


Instance of a New Species of Crustacean, 
apparently in Process of Evolution: 
Appison E. VerriLu, Yale University. 
An account was given of a peculiar race 

of the grapsoid genus, Sesarma, studied in 
Bermuda, in 1901. The common species in 
Bermuda (S. Ricordi) lives ordinarily at 
and just above high-tide level, within easy 
reach of water. It is often seen running 
actively about among the stones and dead 
seaweeds. It may almost always be found 
under masses of Sargassum cast up on the 
shores, as well as under stones. 

The new form seems to be a subspecies 
of a variety of S. Ricordi, which may be 
actually in process of development into a 
genuine species, by natural selection and 
physiological isolation. 

It was found living under stones in dry 
upland fields and nearly barren waste 
lands with thin soil, where the scanty vege- 
tation consisted of wiry grasses and 
dwarfed shrubs and weeds. It was asso- 
ciated with a few species of ants, beetles, 
cockroaches, spiders, land-shells, ete. When 
the stones were turned over it usually ran 
away very actively and sought shelter 
under other stones, but did not seek the 
water, as most species do. Its general ap- 
pearance was very unlike 8. Ricordt. 

The carapace appears more rough and 
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uneven than in the ordinary form, for it 
is more strongly areolated and _ the 
branchial areas are more swollen, so that 
the vertical thickness is greater and the 
reticulated areas of the sides are broader, 
giving a larger surface for aeration of the 
water, and indicating larger gill-cavities 
and gills. The dorsal surface of the cara- 
pace is covered with more numerous and 
larger granules, bearing numerous short 
dark hairs, very evident under a lens of 
low power, and capable of holding ad- 
herent dirt. 

The ambulatory legs are distinctly larger 
and longer than in the common form. The 
proportion of the merus joints of these legs 
to the breadth of the carapace is 1:1.36. 
In Ricordi, 1:1.5. 

The colors, when living, appear dull or 
sordid yellowish brown, or mud-color, due 
partly to adherent dirt, but often specked 
or mottled with red or reddish brown. 

It is not improbable that it has the habit 
of eating different food from its parent 
species, and also a somewhat different 
breeding season, so that the two forms may 
no longer interbreed. This could not be 
determined at the season of the year when 
we were in Bermuda. 

The young crabs, moulting from the 
megalops at the shore, have evidently in- 
herited the instinct to seek the higher and 
drier localities, where they probably have 
fewer enemies. The modifications that 
have taken place are in accordance with 
the change in habitat. The increased 
hairiness of the carapace and legs serves to 
retain the dirt that aids materially in their 
concealment when exposed. Probably they 
feed mostly at night. The larger gill 
capacity and longer legs have evident ad- 
vantages. 

That it is not a casual or transitory vari- 
ation is evident from the fact that there 


are, in the museum of Yale University, 
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several good, characteristic, adult specimens 
sent to us before 1866 (perhaps collected 
as early as 1855), by J. Matthew Jones, 
Esq., who resided in Bermuda for many 
years, during the colder seasons, and whose 
first book on Bermuda was published in 
1859. 

The evolution and habits of this race of 
erabs would furnish a good subject for in- 
vestigation by some one connected with the 
Bermuda Biological Station. The varietal 
or subspecifie name, terrestris, indicating 
its marked terrestrial habits, is given to it 
by the author. 


The Meaning of the Color Variations of 
Litorina palliata: F. B. SuMNER and 
Jas. W. UNDERWOOD. 

This mollusk offers a striking example of 
apparent protective coloration, nearly all 
of its varieties harmonizing beautifully 
with one or another part of the rock weed 
on which it dwells. This resemblance re- 
lates not only to the general color, but to 
the shape of the shells, which, on their 
natural background, strongly suggest the 
floats of the weed. On analysis, however, 
the popular explanation of the phenomenon 
as due to the natural selection of the more 
favorably colored individuals, seems far 
from certain. (1) There is no tendency 
whatever for the mollusk to choose a back- 
ground resembling its own particular color 
rather than one conspicuously unlike it. 
(2) In nature, the red and brown shells are 
found statistically to be present in about 
the same proportions on the Ascophyllum 
as on the Fucus, although the latter alone 
displays red or brown tints in its foliage. 
(3) The green element in the color of many 
of the shells, which is an important factor 
in bringing about the harmony with their 
surroundings, is found to be due to certain 
alge inhabiting their superficial layers. It 
is thus an entirely adventitious color, and 
these same alge are found in abundance on 
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other shells, dead or alive. (4) Another 
mollusk of this genus, Litorina rudis, dis- 
plays nearly all of the color variations to 
be found in palliata, yet rudis lives on the 
bare rocks, and is very seldom found upon 
the weed. (5) Experiments (still incom- 
plete), in which the mollusks were exposed 
to the attacks of the tautog, point to the 
conclusion that this fish is nearly or quite 
as likely to pick out one of the mollusks 
from a background of a harmonious color 
as from one which is not in the least har- 
monious. 


Some Experiments in Heredity in Mice: 

T. H. Morgan, Columbia University. 

A wild ‘‘sport’’ of the house mouse, hav- 
ing a pure white belly, slightly yellowish 
flanks, and gray dorsal surface, was crossed 
with the principal types of domesticated 
breeds (black, chocolate, white) having uni- 
form or self-colored coat. The white belly 
dominates in the first generation, although 
the spotted coat of domesticated races is 
recessive to the uniform coat. Thus the 
same character, viz., spotted coat, is dom- 
inant in one form and recessive in the 
other. When the sport with white belly is 
crossed with domesticated spotted mice the 
white-bellied character dominates. Crosses 
between the sport and yellow mice give 
some yellows. These are whitish below, 
but appear to show no more white than do 
ordinary yellows, so that it is not possible 
to ascribe the result to the dominance of 
the sport. The absence of a sharp line in 
the yellow hybrids between the yellow and 
white would seem rather to indicate that 
the yellow coat as a whole dominates the 
spotted coat of the sport, which seems para- 
doxical in the light of the relation of the 
spotted coat of the sport to the uniform 
coat of other colors. Cuénot’s important 
experiments with yellow mice have shown 
that mice of this color always throw mice 
of other colors in definite proportions. He 
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accounts for the result on the basis of se- 
lective fertilization—a yellow-bearing germ 
cell never fertilizing another yellow-bear- 
ing germ cell, but always one bearing an- 
other color. The following result shows 
that the peculiar behavior of the yellow 
color in inheritance is not due to selective 
fertilization, but to a different condition. 
A yellow mouse crossed with a black-and- 
white waltzer of pure strain, produced 
some yellows. A pair of these yellows in- 
bred gave yellow, black, chocolate and 
albino mice. The result shows on analysis 
that the yellow germ cells must carry other 
colors, as well as yellow, and that these 
colors reappear in the next generation. 


The Limb Muscles of Necturus, and their 
Bearing upon the Question of Limb 
Homology: H. H. Wi.per, Smith Col- 
lege. 

The bones and muscles of the distal half 
of both fore and hind limbs in Nectwrus 
were reviewed by means of charts and 
drawings. These show a remarkable de- 
gree of correspondence, extending often to 
minor details, but there is no such corre- 
spondence in the proximal portion (proxi- 
mal to elbow and knee). 

This almost perfect correspondence in 
the case of what is perhaps the most primi- 
tive land vertebrate is of far more signifi- 
eance than if we had found it in some 
modified form, and suggests very forcibly 
the serial homology between the limbs of 
the same side, and in the normal position 
(syntropism). Certainly, if we recognize 
an homology between the very variant ap- 
pendages of the decapods, we can hardly 
refuse it in the case of this primitive sala- 
mander. There is at present the greatest 
need of a universal set of terms to be ap- 
plied equally to similar parts in the fore 
and hind limbs of vertebrates, but this 
manifestly rests upon the establishment of 
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a scheme of limb homology that can be 
generally agreed upon. 

That such a nomenclature is possible for 
Necturus was demonstrated by the employ- 
ment of one in the descriptive part of the 
present paper. The confusion resulting 
from a lack of such a set of terms was 
shown by the reading of the first para- 
graph from a recent paper by Baum (Anat. 
Anz.). 


Distribution and Variations of the Deep- 
sea Stony Corals from off the Coast of 
the United States: ADDISON E. VERRILL, 
Yale University. 

In this paper distribution was given of 
the fourteen species of stony corals (Mad- 
reporaria) dredged by the U. S. Fish Com- 
mission in deep water, from off Cape Hat- 
teras to the Newfoundland Banks, with 
illustrations of some of the more notable 
variations by means of lantern slides. Sev- 
eral of the species descend to depths below 
1,000 fathoms; one was taken in 1,742 
fathoms. Most of those from the greater 
depths have a very wide geographical 
range, some of them being found from the 
Gulf of Mexico to the Arctic Ocean, and on 
both sides of the Atlantic. Among those 
from the greater depths are the following: 
Flabellum Goodei, 164 to 1,178 fathoms, 
from over 100 stations; Ff. angulatum, 906 
to 1,742 fathoms, most abundant at 1,396, 
1,434 and 1,722 fathoms, taken at 14 sta- 
tions; Caryophylliia communis, from 636 
to 1,356 fathoms, 13 stations; Desmophyl- 
lum cristagalli, from 1,054 to 1,060 
fathoms, 2 stations. 


Habits, Reactions and Mating Instincts of 
the ‘‘ Walkingstick,’’ Aplopus mayeri: 
Cuas. R. Stockarp, Cornell Medical 
School. 

The habits of Aplopus on its food-plant 
Suriana maritima are as_ protectively 
adapted as is its singular stick-like appear- 
ance. In color and form the large female 
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resembles the stems of this plant, the males 
are greenish and inconspicuous among the 
leafed twigs, while the eggs are peculiarly 
similar to the seed of Suriana in size and 
eolor. This insect is nocturnal, moving 
only oceasionally in the daylight. It walks 
in a slow stiff manner, often swinging its 
body from side to side, suggesting the mo- 
tion of a branch shaken by the wind. To 
escape its enemies the insect may drop from 
its position and become lost among the 
lower branches, or may fall entirely to the 
ground and lie motionless, feigning death 
for several minutes. 

Aplopi respond to light and darkness, 
being more sensitive to the former. When 
they are blinded by painting their eyes 
they still respond, though slower than when 
normal. 

These insects during the day, while in- 
active, may be made to assume an endless 
variety of awkward positions, any of which 
may be maintained for some time. They 
may actually be piled over one another 
with their backs down and legs extended 
in the air as if they were inanimate sticks. 
This stick-like indifference often causes 
them to be passed unnoticed by enemies. 

When the animal walks its antenne are 
eireled in front of the head as if feeling 
the way. On removing the antenne the 
first pair of legs are used as ‘‘feelers,’’ if 
these are now cut away the legs of the 
second pair are pressed into service and 
alternately waved about as ‘‘feelers.’’ 
When such a four-legged antennaless indi- 
vidual has its eyes blinded it becomes con- 
fused and turns in a circle, but improves 
in its movements with practise. 

A portion of the abdomen of a mature 
female was attached to a stick supported 
on wire legs thus forming an imitation 
female. Males in a dark room were found 
to mate in a normal manner with this 
abdomen on the stick. Such an experi- 
ment makes it evident that a courtship or 
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psychical response is not essential between 
the sexes in mating. 


Some Notable Cases of Radical Variation 
and Regeneration in Starfishes and 
Ophiurans: AppIsSON E. VERRILL, Yale 
University. (Read by title.) 

The following demonstrations were ex- 
hibited : 

Some Maturation Stages of the Mouse Egg: 
J. A. Lone (by E. L. Mark). 

Preparations showing the Maturation, 
Fertilization, and Cleavage of the Eggs 
of the Mouse and Rat: Wes.tey R. CoE 
and W. B. KirKHAM. 

The Organ of Claus in the Copepod 
Eucalanus: C. O. Esterty (by E. L. 
Mark). 


Photographs of Triplet Calves: RayMOND 
PEARL. 

Photographs of Wing of Fowl with Three 
Extra Digits: GriuMAN A. DREw. 

A Series of Embryos of the Loggerhead 
Turtle: DAVENPORT HOOKER. 


Model of a Portion of the Lumen of the 
Spermatophoric Gland of the Squid: L. 
W. WILLIAMS. 


Color Variations of Litorina palliata: F. B. 
SuMNER and J. W. UNDERWOOD. 
Morphological Variation during the Lafe- 
Cycle of Infusoria: LORANDE Loss Woop- 
RUFF. 
LORANDE Loss WoopRUFF, 


Secretary 
YALE UNIVERSITY 





THE AMERICAN SOCIETY OF BIOLOGICAL 
CHEMISTS 

THE first annual session of the American 
Society of Biological Chemists was held 
at the University of Chicago during con- 
vocation week, from December 30, 1907, 
to January 2, 1908, inclusive. Four meet- 
ings were held, with the scientific pro- 
grams indicated below: 
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First Meeting 
Physiology Building. Monday after- 
noon, December 30, 1907. 
Presiding officer: The president, Russell 
H. Chittenden. 


Program 

“The Rate of Oxidation of the Sugars in an 
Acid Medium,” by H. H. Bunzel (by invitation). 

“On the Efficiency of Thymol and Refrigeration 
for the Preservation of Urine, as shown by Com- 
parative Analyses for the Various Nitrogenous 
Constituents at the End of 24, 48, 72 and 96 
hours,” by P. B. Hawk and H. 8S. Grindley. 

“Comparative Tests of Spiro’s and Folin’s 
Methods for the Determination of Ammonia and 
Urea,” by Paul E. Howe and P. B. Hawk. 

“A Study of the Relative Therapeutic Value 
of Antitoxic Globulin Solution and the Whole 
Serum,” by Edwin J. Banzhaf (by invitation). 

“The Quantitative Changes during Immuniza- 
tion in the Blood of Horses and the Relation of 
the Serum Globulin to Diphtheria and Tetanus 
Antitoxin Content,” by Edwin J. Banzhaf and 
Robert B. Gibson. 

“The Compressibility of Gelatin Solutions and 
of Muscle,” by Lawrence J. Henderson and F. N. 
Brink. 

“ The Efficiency of the Neutrality Regulation in 
the Animal Organism,” by Lawrence J. Henderson. 

“On Glycosuria,” by Hugh McGuigan. 

“A Comparison of Waymouth Reid’s and 
Schenck’s Methods for the Estimation of Sugar 
in Blood,” by J. J. R. Macleod. 

“ Eosinophilia and Indicanuria,” by C. H. Neil- 
son. 


Second Meeting 

Physiology Building. Tuesday morning, 
December 31, 1907. Joint session with the 
American Physiological Society. 

Presiding officers: The president of the 
American Society of Biological Chemists, 
Russell H. Chittenden, and the president 
of the American Physiological Society, 
William H. Howell. 


Program 
“ Protein Metabolism in Fasting,” by Otto Folin. 
“ Experimental Glycosuria,” by J. J. R. Mae- 
leod. 
“ Further Observations on the Parenteral Util- 
ization of Carbohydrates,” by Lafayette B. Mendel. 
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“Preliminary Report of Certain Investigations 
as to the Nature of Peptones,” by Howard D. 
Haskins. 

“The Spontaneous Oxidation of Some Cell Con- 
stituents,” by Albert P. Mathews, O. Riddle and 
S. Walker. 

“The Fats and Lipoids of Malignant Renal 
Hypernephromas,” by H. Gideon Wells. 

“ Protein Metabolism in the Dog. II. The In- 
fluence of Low Calorie Values of Nitrogen on 
Metabolism,” by Emil Osterberg and Charles G. 
L. Wolf. 

“Further Communication on the Effect of 
Vagus Inhibition on the Output of Potassium 
from the Heart,’ by W. H. Howell and W. W. 
Duke. 

“On the Chemical Study of Mental Disorders,” 
by Waldemar Koch. 

“Concerning the Pharmacological Action of 
Potassium Iodide,” by L. B. Stookey and V. 
Gardner. 

“On the Composition of Normal Lymph from 
the Neck Lymphatics of the Horse,” by J. R. 
Greer (by invitation). 

“The Presence of Glucose in Saliva,” by J. G. 
Ryan (by invitation). 

“The Antagonistic Action of Calcium upon the 
Inhibitory Effect of Magnesium,” with a demon- 
stration, by S. J. Meltzer and John Auer. 


Third Meeting 

Kent Chemical Building. Wednesday 
morning, January 1, 1908. Joint session 
with the Biological Section of the Ameri- 
ean Chemical Society in affiliation with 
Section C (Chemistry) of the American 
Association for the Advancement of Sci- 
ence. 

Presiding officers: The president of the 
American Chemical Society, Marston Tay- 
lor Bogert, and the president of the Ameri- 
ean Society of Biological Chemists and 
chairman of the Biological Section of the 
American Chemical Society, Russell H. 
Chittenden. 


Program 
President’s Address: “ Some of the Present-day 
Problems of Biological Chemistry,” by Russell H. 
Chittenden. (Published in Scrence, XXVIL., p. 
241, 1908.) 
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“On the Passage of Substances into the Human 
System by Osmosis,” by Louis Kahlenberg. 

“The Isolation and Toxie Properties of an 
Organic Soil Constituent,” by Oswald Schreiner 
and Kdmund C. Shorey. 

“ Toxie Substances Arising during Plant Metab- 
olism,” by Oswald Schreiner and M. X. Sullivan. 

“ Bacterial Growth and Chemical Changes in 
Milk Kept at Low Temperatures,” by M. E. Pen- 
nington. 

“The Chemical and the Physiological Properties 
of a Solution of Hydrochloric Acid and Sodium 
Chloride,” by Amos W. Peters. 

“Endo and Ekto Invertase of the Date,” by A. 
E. Vinson. 

“ Glycocoll as a Product of Uricolysis,” by L. 
B. Stookey. 

“A Study of the Influence of Potassium Cyan- 
ide on the Excretion of Nitrogenous Substances 
in the Urine of Dogs,” by William H. Welker. 

“A Demonstration of a Method (with appa- 
ratus) of showing the Electric Charges of Col- 
loids,” by A. B. Macallum. 

“The Protein of Tumors,” by S. P. Beebe. 

“Iodie Determination in the Thyroid Gland,” 
by S. P. Beebe and L. W. Riggs. 

“On the Action of Nitric Acid on Nucleic 
Acids,” by Walter Jones. 

“On the Occurrence of a Phytin Splitting Er- 
zyme in Animal Tissues,” by E. V. McCollum and 
k, B. Hart. 

“Nitrogen in Protein Bodies,” by Thomas B. 
Osborne and C. A. Brantlecht. 


Fourth Meeting 
Physiology Building. Thursday morn- 
ing, January 2, 1908. 
Presiding officers: The president, Russell 
H. Chittenden, and the vice-president and 
president-elect, John J. Abel. 


Program 

“The Extraintestinal Origin of Hydrobili- 
rubin,” by A. E. Austin and Mabel D. Ordway. 

“On the Alleged Formation of Bile Pigments 
and Bile Acids by the Action of Trypsin on Hemo- 
globin,” by Frederick S. Hollis (by invitation). 

“On the Excretion of Hexamethylentetramin in 
the Bile and Pancreatic Juice,” by S. J. Crowe 
(by invitation). 

“The Digestive Gland of the Crawfish,” by H. 
C. Bradley (by invitation). 

“On the Effect of Certain Conditions upon 
Postmortem Autolysis,” by Holmes C. Jackson. 
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“The Peroxidase Reaction of Milk,” by J. H. 
Kastle and M. B. Porch. 

“The Effect of Castration on Metabolism,” by 
Francis H,. MeCrudden. 

“Experiments upon the Metabolism of Phos- 
phorus in Man,” by H, C. Sherman. 

“Qn Turgor Pressure in Wounded Plant Tis- 
sues,” by Herbert M. Richards. 

“The Probability of a Radiotropic Response,” 
by C. Stuart Gager. 

“A Further Study of Solution Tension and 
Toxicity in Lipolysis,” by Raymond H. Pond. 

“Notes on the Chemical Nature of Egg Cases 
of Two Species of Sharks,” by Louis Hussakof 
and William H. Welker. 

“A Comparative Study of the Hydrolysis of 
Different Proteins in Pepsin-acid Solutions,” by 
William N. Berg. 

“Further Observations on Protein Salts,” by 
William J. Gies. 

“Further Studies on the Application of Folin’s 
Creatin and Creatinin Methods to Meats and Meat 
Extracts,” by A. D. Emmett and H. S. Grindley. 

“The Determination of Ammonia in Meat and 
Meat Products,” by F. W. Gill and H. S. Grindley. 

“The Blood Clot of Limulus,” by Carl L, Als- 
berg. 

“On the Decomposition of Nucleic Acids by 
Nuclease,” by Walter Jones. 

Names of the Members Present at One or More 
of the Meetings.—John J. Abel, Carl L. Alsberg, 
Henry P. Armsby, A. E. Austin, Edwin J. Banz- 
haf, Silas P. Beebe, Harold C. Bradley, Russell 
H. Chittenden, Otto Folin, Robert B. Gibson, 
William J. Gies, H. S. Grindley, Howard D. Has- 
kins, Philip B. Hawk, Lawrence J. Henderson, 
Reid Hunt, Holmes C, Jackson, Waldemar Koch, 
William F. Koelker, Arthur 8. Loevenhart, John 
H. Long, Graham Lusk, Hugh McGuigan, A. B. 
Macallum, J. J. R. Macleod, Albert P. Mathews, 
Lafayette B. Mendel, Frederick G. Novy, Thomas 
B. Osborne, Mary E. Pennington, Oswald Schrei- 
ner, Victor C. Vaughan, Ralph W. Webster, H. 
Gideon Wells. 


Abstract of the Executive Proceedings 

Constitution.—A constitution, issued 
from the seeretary’s office several months 
prior to the meeting, and which had been 
provisionally approved by a vote of the 
members taken by correspondence, was 
formally ratified, and supersedes the 


SCIENCE 497 


articles of agreement originally adopted 
for the government of the society. 


New members—Edwin J. Banzhaf, Harold C. 
Bradley, Albert C. Crawford, Mary E. Pennington, 
Oswald Schreiner, Carl Voegtlin, Ralph W. Web- 
ster, Harvey W. Wiley. 


Officers for the Year 1908-9: 


President—John J. Abel. 

Vice-president—Otto Folin. 

Treasurer—Lafayette B. Mendel. 

Secretary—William J. Gies. 

Additional Members of the Council—A. B. 
Macallum, Albert P. Mathews, Frederick G. Novy. 

Nominating Committee—S. P. Beebe, Francis 
G. Benedict, Reid Hunt, P. A. Levene, A. 8. 
Loevenhart, John H. Long, Graham Lusk, Thomas 
B. Osborne, H. Gideon Wells. 

Time and place of the next annual meeting 
were referred to the council, with instruction to 
determine both. 

Report of the Committee on Protein Nomencla- 
ture. See “recommendations” to be printed in 
SCIENCE. 

WituiAm J. GIEs, 


Secretary 





SCIENTIFIC BOOKS 


In Wildest Africa. By C. G. Scnriuinas. 
Translated by Frederic Whyte. With over 
300 photographie studies direct from the 
author’s negatives, taken by day and night, 
and other illustrations. Pp. xvi-+ 716. 
New York and London, Harper & Brothers. 
1907. 

It is safe to say that all who read Herr 
Schillings’s first book on the African wilder- 
ness, called “ With Flashlight and Rifle,” or 
in its American edition “ Flashlights in the 
Jungle,” hoped to see more of his “nature 
documents,” and to hear more of his unique 
experiences on the great velt of German East 
Africa. It is also safe to say that they will 
not be disappointed in the attractive volume 
“In Wildest Africa,” which has recently ap- 
peared. In this work the author has added 
many side lights as well as “ flashlights” to 
his theme—the vanishing fauna of the Dark 
Continent. 

Herr Schillings’s first volume, which I re- 


viewed at some length in these columns,’ was 
‘Science, Vol. XXIII., April 6, 1906. 
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highly praised, as it deserved to be, both on 
account of the narrative which embodied the 
results of years of effort, and for the remark- 
able photographs which showed for the first 
time the big beasts of Africa as they really 
appear in the swamps, the mountains and upon 
the ever-changing velt. Naturally the first 
volume contained the best of the author’s 
pictures, but the reader will find almost as 
large a fund of interesting materials in the 
second. 

As Schillings remarks, the “ twilight of the 
gods ” long ago settled down upon the animals 
of South Africa and the Cape region, while 
now “an everlasting night is closing upon all 
the life and movement of the far away regions 
of the north and east,” which he has attempted 
to describe. Probably the most remarkable 
fauna of the modern world, which the savage 
races handed over to the white man prac- 
tically intact, and which they had inherited 
from a remote geological age—embracing 
such unique animals as the African elephant, 
the two-horned and white rhinoceroses, the 
hippopotamus, the lion and leopard, the zebra, 
not to mention the ostrich, the gnu and a 
great variety of antelope—is rapidly passing 
before the onslaughts of the traders in ivory 
and skins, and foreign sportsmen, the armed 
natives and the devastating Boers. 

Schillings believes that all these great 
beasts and many smaller ones are destined to 
go with the advance of trade and the white 
settlements, and that in another century every 
skull, skeleton, and skin will be almost worth 
its weight in gold. The wilderness can not be 
patrolled, but let all nations cooperate in ma- 
king and enforcing as far as possible effective 
laws, in establishing asylums and sanctuaries 
as game-preserves, in stocking our museums 
with all the material which the naturalist 
needs for zoological study, in learning the 
habits of these wonderful beasts before they 
have vanished, in securing drawings, measure- 
ments and especially photographs, true to wild 
nature, to hand on as a legacy to future 
generations. Thus might be expressed the 
thesis which the author eloquently defends. 

The varied fauna of South Africa has all 
but vanished, as our author remarks, unsung 
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and unfamed, before any great master could 
put on canvas or in words its record for all 
time. “ May,” says he, “the master soon ap- 
pear who will be able to give us a noble and 
true picture of the East Africa Nyika, in al] 
its vast proportions.” Many passages could 
be quoted to show that the desired “ master” 
had arisen in Schillings himself. At any rate 
he has all the requisite enthusiasm, energy and 
desire for truth, combining indeed the re- 
sources of hunter, artist, explorer, naturalist 
and philosopher. 

In reviewing the earlier work referred to, 
I spoke of the charm which a certain in- 
distinctness lends to many of his photographs, 
suggesting the work of a painter like Corot. 
Others have noticed this and have compared 
some of his pictures of birds to the designs of 
Japanese artists. Schillings discusses this 
matter freely, and says that he was pleased 
to find that this unavoidable effect of the in- 
tense heat and dazzling light, or in some 
eases of the long exposure required for the 
telophoto lens, was not in all respects disad- 
vantageous. In many cases it eliminates the 
hard and unnatural character of the pho- 
tograph, and gives us true pictures, that is a 
series of superimposed surfaces, without lines 
of any kind, which have no place in nature. 
This is not to be confused with the blurred 
effect of objects in motion, and is objectionable 
only when greater detail is desired. As illus- 
trations of this the reader should compare 
the picture of gnus and zebra resting under 
the shade of a tree (p. 241), a herd of black 
hoofed antelope on the edge of a forest (p. 
217), and especially a large troop of zebra and 
gnus herded in the midst of foliage, which 
from a pictorial standpoint are extremely 
fine. As to birds, the silhouette of pearl hens 
in an acacia tree (p. 397), or even the picture 
of flamingoes on the wing (p. 253) eould be 
effectively copied without change for an orna- 
mental screen. The same comment would 
apply to admirable studies of giraffe seen 
stalking over the velt (p. 577) and to other 
subjects which could be mentioned. 

Among the interesting facts recorded we 
note the following: The remarkable abundance 
of life which at the time of his visit existed in 
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some of the small lakes of the Kilimanjaro 
region, where hippopotami disported at as 
close quarters as in a zoological garden—to 
the observer, who was of course hidden; the 
only bird-song heard which suggested Europe 
was that of the African nightingale, the 
northern relative of which has been known to 
nest in Africa; seven pounds of stones and 
pebbles were taken from the stomach of a 
crocodile, and the author suggests that they 
are swallowed as an aid in sinking, but must 
these animals then regurgitate ballast when- 
ever they wish to rise? The swamp-pools 
harbor an almost incredible number of fish, 
in spite of the hosts of fish-eating birds and 
crocodiles which prey upon them. Here no 
doubt is a great store of new and interesting 
material awaiting the ichthyologist. The ele- 
phants are not dependent upon grass, but will 
literally strip a tree of its bark or of its 
branches when hard pressed, and are some- 
times found in company with the giraffe, the 
most timid of all the big animals, which never 
fights unless surrounded. The writer thinks 
that the okapi is certain to survive its larger 
relative. The largest tusks of the African 
elephant yet recorded came from German East 
Africa, weighed together 450 pounds, and 
were sold to an American for five thousand 
dollars. The rhinoceros not only occasionally 
breaks a horn, but sheds both of its ponderous 
weapons at intervals, whether in freedom or 
in captivity. The organ shrike, which sings 
under the blazing sun of midday, mates for 
life. The question is asked why the eyes of 
beasts of prey shine out in the darkness, and 
the author remarks that he has “never been 
able to get any precise scientific explanation 
of the phenomenon.” We supposed that the 
eyes of no animal ever shone in absolute dark- 
ness, and that the glistening so often seen 
and recorded by the camera was solely due 
to the interference of reflected light in that 
peculiar layer of the choroid coat called the 
tapetum lucidum, and which the eye of the cat 
or the dog illustrates as perfectly as that of a 
lion or hyena. 

We share the writer’s admiration for Presi- 
dent Roosevelt, when he speaks of his efforts 
for the preservation of game in America, but 
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think he is in error when he adds: “ The estab- 
lishment of the Yellowstone National Park 
was largely the President’s work,” since this 
park was dedicated in 1872, when our presi- 
dent was a lad of fifteen, and enlarged in 
1891, or ten years before he entered the White 
House. 

The destruction of wild animals, at first, no 
doubt, a necessity, seems to have become a 
confirmed habit if not a second nature of the 
Boers, their only contribution to zoology thus 
far being a lot of ugly and ridiculous names. 
Thus the gnu is called “ wildebeest ”; the cow- 
antelope “ hartbeest,” because it is tenacious 
of life; the hyena was called the “ wolf,” and 
the giraffe the “kameel ”! 

Herr Schillings was wont to resort to cer- 
tain hilltops and tall trees from which, as 
from an observatory, he could watch the pano- 
rama of wild life unfold upon the plains. The 
numbers and variety of animals which some- 
times passed under his eye were wonderful. 
He has drawn many striking pictures of the 
shifting scenes of this wilderness-drama, and 
the reader will enjoy his vivid descriptions of 
the velt under the changing lights, and the 
varying sounds of the forest at all times of 
the day and night. 

In the two concluding chapters Schillings 
describes the difficulties of photography in a 
country in which water is often the greatest 
of all luxuries, as precious as life itself, even 
when obtained from small mud-pools, where 
everything “undulates and shimmers, bathed 
in a dazzling sea of light,” where light-colored 
objects often appear deep black, where dis- 
tances are so deceptive that when but a few 
hundred paces away it is often impossible to 
distinguish a rhinoceros from an ostrich or 
the termites’ nest, and where the labors of the 
night worker are usually rewarded by a fresh 
attack of malarial fever. In most of the 
eases of flashlight photography the animals 
were made to take their own pictures at 
favorite drinking pools, or around some bait 
or lure, by means of strings secured to up- 
right stakes and to the camera. For success 
the flash must be powerful; it must be abso- 
lutely simultaneous with the exposure, and the 
right animal must fire the charge and come 
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into range in doing so. This may sound easy, 
but if so, the reader is likely to alter his 
opinion after reading Herr Schillings’s inter- 
esting narrative. We should have omitted all 
the illustrations of “ failures” of one kind or 
another, as quite unnecessary to the descrip- 
tion of the methods. 

The translation seems to be well done, and 
but few and trifling errors have been noticed. 
The moral of the work, like the matter of it 
is admirable, and may be expressed in brief— 
avoid all ruthless and unnecessary destruction 
of the beauties of nature wherever found! 


Francis H. Herrick 


Aposporie et Sexualité chez les Mousses. EL. 
and Em. Marcuau. Bull. Ac. roy. Belg. Cl. 


Sciences, No. 7, pp. 765-789. 

In a paper already reviewed in Science, the 
Marchals have shown that the individual cap- 
sules of certain dicecious mosses contain both 
male and female spores and that regenerations 
from the leaves, protonemata or from other 
parts of the gametophyte give rise to the same 


sex as the plant from which they were derived. 
In the present paper they give the results of a 
careful investigation by means of pure cul- 
tures of the sexual condition in the sporo- 
phytes of the diccious mosses—Bryum 
cespiticuum, Mnium hornum and Bryum 
argenteum. They find that regenerations 
from the capsule or from its stalk, 1. e., from 
any part of the sporophyte, give rise to bi- 
sexual protonemata from each of which are 
developed three types of leafy axes: (1) Those 
apparently male containing only antheridia, 
(2) those obviously hermaphroditic contain- 
ing both antheridia and archegonia, (3) those 
apparently female containing only archegonia. 
Shoots with only antheridia were most com- 
mon, those with both antheridia and arche- 
gonia were considerably less abundant while 
those with only archegonia were distinctly 
rare. That the three different types of shoots 
were potentially hermaphroditic was shown by 
regenerations from their leaves. These gave 
in repeated cultures of Brywm cespiticium ap- 
proximately the same ratio of shoots appar- 
ently male, hermaphroditic and female as were 
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obtained directly by regeneration from the 
sporophyte and it is concluded that the 
hermaphroditie condition can be thus indefi- 
nitely propagated by vegetative means. 

It may be pointed out that this transforma- 
tion of a dioecious species of the mosses into 
an hermaphroditic growth brought about by 
the Marchals is similar to what the reviewer 
has already accomplished in essentially the 
same manner with the mould Phycomyces 
nitens. The hermaphroditic growth obtained 
from this species when propagated by cuttings 
retains its bisexual character often to a dozen 
or more vegetative generations but eventually 
the bisexual character is lost and with the 
disappearance of one sex, the growth is not 
to be distinguished from a pure unisexual 
race, male or female as the case may be. The 
hermaphroditic growths of the mosses resemble 
those of Phycomyces in that they differ in 
their sexual polarity. Thus while one re- 
generation from the sporophyte of Bryum 
cespitictum showed a marked male polarity 
and produced one shoot with antheridia and 
archegonia to 51 with only antheridia, a 
second regeneration from the sporophyte of 
this same species showed an equality of the 
sexes and of 21 shoots, produced 17 with arche- 
gonia and antheridia, 2 with only antheridia 
and 2 with only archegonia. In view of the 
behavior of Phycomyces, the Marchals seem 
hardly justified in concluding from an exami- 
nation of only two generations that the herma- 
phroditie condition obtained in the mosses can 
be propagated for an indefinite period. 

A determination of the chromosome num- 
ber and the sexual conditions which result 
from the union of gametes arising from their 
artificially produced hermaphrodites is prom- 
ised by the Marchals in the near future. 

Mention of some unpublished work on the 
zygospores of Phycomyces may not be out of 
place in this connection. Zygospores formed 
by hermaphroditic growths of this species, 
which the reviewer has recently brought to 
germination, do not differ, in the sexual rela- 
tions of the offspring to which they give rise, 
from zygospores formed between diccious 
growths. It seems impossible therefore to fix 
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the hermaphroditie condition since a complete 
return to the diecious condition normal to the 
species results in the first sexual generation. 

It will be of interest to see how closely the 
further discoveries in the mosses follow the 
conditions worked out in such an unrelated 
form as Phycomyces. 

A. F. BLAKESLEE 
CONNECTICUT AGRICULTURAL COLLEGE, 
Srorrs, Conn. 


A STUDY OF VISUAL FIXATION 


Proressor RayMonp DopceE begins a series 
of “Studies from the Psychological Labora- 
tory of Wesleyan University ” with “An Ex- 
perimental Study of Visual Fixation.” The 
Psychological Review prints the number as 
its Monograph Supplement for November, 
1907. 

Professor Dodge finds that the involuntary 
movements of the eyes during supposed fixa- 
tion are, in part, compensatory to head and 
body movements; in part, however, they are 
“normal and physical disturbances” of fixa- 
tion, due to irregular head and body move- 
ments for which compensation is inadequate. 
The compensatory eye movements are united 
with the movements of head and body “ into 
a thoroughly organized motor system,” fur- 
nishing a coordinating mechanism capable of 
“explaining the intimate correspondence be- 
tween tactual and visual space.” Visual mo- 
tives for the fixation movements are found in 
retinal fatigue and in the correction of inade- 
quate binocular coordination. 

In studying control of fixation movements, 
Professor Dodge remeasured the ocular reac- 
tion time, using Professor Holt’s method with 
the alternating are light, the fall of the ex- 
posure screen giving the stimulus simultane- 
ously with the actinic beam, the latter being 
reflected from the cornea to the falling plate 
of the camera. The alternations of the cur- 
rent thus gave a time record in a series of 
dots. Interruptions by a tuning-fork would 
give greater accuracy. Plates of pot blue 
glass “stopped down” the are light to a com- 
fortable glow without materially reducing the 
effect on the camera plate. The slow reac- 
tion time determined by earlier experimenters 





SCIENCE 501 


was confirmed, but a minimum of 1300 was 
reached. The head reaction was quicker than 
that of the eye. 

Successive fixations of the same word were 
found to vary widely in location of the point 
of regard, but were called “ perfect fixations ” 
when the object of interest was “ brought to a 
retinal area of clear vision.” The functional 
center of the retina is larger or smaller accord- 
ing to the character of the object and accord- 
ing to the corresponding extent of the area of 
clear vision. 

Fixation is called “adequate” when it is 
sufficiently long and accurate to condition a 
“cleared-up ” perception of the object of re- 
gard. Renewing his criticism of the short ex- 
posure-times of Zeitler and Messmer, Professor 
Dodge measures the exposure-time needed for 
the “clearing up” of words presented upon 
various pre- and post-exposure fields, and con- 
cludes that “the shortest adequate fixation 
pauses in reading are between 70 o¢ and 100 o.” 

In further experiments he measured the 
effect of peripheral factors, such as words seen 
peripherally in reading, in modifying the total 
consciousness without properly “ clearing up.” 
The movement is from general to special 
effects, phrase, sentence and paragraph, epi- 
sode and plot, forming “a dynamic back- 
ground” for each new word-complex as it 
clears up. 

Professor Dodge raises the question whether 
the spatial relations of the total visual field 
are determined by its relations to the fovea, 
or whether the object of regard is not “ rather 
determined in its spatial relations by its ap- 
parent position in the total visual field”; and 
after criticism of the theory of retinal local 
signs, he proposes a substitute theory of 
“ genetic organization of the retinal elements.” 
While the argument here is not wholly satisfy- 
ing, the new facts that are being brought for- 
‘yard in this field make it certain that a better 
theory is to shake out eventually, and Pro- 
fessor Dodge’s view is worth a careful reading. 

The appendix to the article reviews the 
technique of recording the eye-movements by 
photographic registration, and describes the 
apparatus used in the Wesleyan experiments. 
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By some unaccountable error Professor 
Dodge represents the foveal and macular fields 
of regard as less than one fifth their actual 
size, as calculated by the present writer upon 
data given by Helmholtz and Kolliker. While 
the author was evidently influenced by this 
mistaken notion of the relation between the 
central and peripheral fields, his main conten- 
tions are probably not invalidated by the 
error. The failure to state the reading dis- 
tance, in his measurements of the effects of 
peripheral stimulation upon speech reactions, 
greatly lessens the value of these data to 
other experimenters. 

In spite of errors, however, the article’s posi- 
tive contribution is important, and there are 
several clever minor experiments which deserve 
recognition did space permit. 

Epmunp B. Huey 

WESTERN UNIVERSITY OF PENNSYLVANIA 





SCIENTIFIC JOURNALS AND ARTICLES 


The Zoological Bulletin of the Pennsyl- 
vania Department of Agriculture for Decem- 
ber, 1907, is devoted to the lizards of Penn- 
sylvania, a somewhat brief topic, since only 
five species occur in the state. Besides the 
keys to genera and species, and detailed de- 
scriptions, there is a study of the food, based 
on the examination of as many stomachs as 
were available. The showing is favorable to 
the lizards as friends of the farmer. The 
paper is prefaced by a discussion of lizards 
reported in the human stomach, and it is 
hoped that this may do something to counter- 
act the very common belief that such cases 
actually occur. 


The Museums Journal of Great Britain for 
January has a good paper, by H. C. Sorby, 
“On the Preservation of Marine Animals with 
their Natural Color.” The best results were 
obtained by the use of anhydrous glycerine, 
in some instances a layer of almond oil being 
placed on the top of the glycerine. Sponges, 
sundry worms, mollusks and fishes subjected 
to this treatment retained their colors perfectly 
at the end of seven years. Alex. Hutcheson 
describes “An Early Dundee Museum,” and 
O. Gylling, in reply to a criticism by Mr. 
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Bather, explains that the unpleasant features 
of certain groups in the Malmo Museum are 
due to the principle of showing the animals in 
characteristic situations, or when displayed in 
traps, as an incident of their extensive utiliza- 
tion by man. The balance of the number is 
devoted to reviews and notes. Among these 
last is one in which Professor Ray Lankester 
attacks “ Newspaper Natural History ” with a 
seriousness that raises a smile. Incidentally, 
Professor Lankester commits an error himself 
in saying that “ Elephas coluwmbi and the 
mammoth are as nearly as possible of the same 
size,” for FE. columbi stood a foot to eighteen 
inches taller than his northern relative. 


The Bulletin of the Charleston Museum for 
March gives a “ Synopsis of the Bird Records 
of the Natural History Society for the Year 
1907.” 


The Museum News of the Brooklyn Insti- 
tute is mainly devoted to articles on the libra- 
ries of the Central and Children’s Museums. 
The former is a reference library of art, eth- 
nology and natural history, the latter is some- 
what unique, for, in addition to being for the 
use of the staff, it acts as a school reference 
library for teachers and pupils, endeavors to 
supply information to the general public, and 
seeks to interest school children in the various 
subjects included in the scope of the museum. 


Tue Free Public Library of New Bedford 
has just issued a catalogue of its “ Collection 
of Books, Pamphlets, Log Books, Pictures, 
ete., illustrating the Whale Fishery.” It is 
particularly rich in log books, and these should 
contain much information regarding the dis- 
tribution and former abundance of whales. 
The collection has been largely increased since 
the issue of the catalogue. 


Tue contents of the December issue of 
Terrestrial Magnetism and Atmospheric Elec- 
fricity are as follows: 

Portrait of Maurits Snellen—Frontispiece. 

“ The Penetrating Radiation,” by W. W. Strong. 

“Helwan Magnetic Observatory, Egypt,” by B. 
F. E. Keeling. 

“ Results of Magnetic Observations made by the 
United States Coast and Geodetic Survey at the 
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Time of the Total Solar Eclipse of August 30, 
1905,” by O. H. Tittmann. 

“ Preliminary Note on an ‘ International Mag- 
netic Standard,’” by L. A. Bauer. 

“The Life and Work of Maurits Snellen,” by 
E. van Everdingen. 

“Die Magnetische Observatorien des Preussi- 
schen Meteorologischen Instituts,” by Adolf 
Schmidt. 

“Mean Values of the Magnetic Elements at 
Observatories,” compiled by J. A. Fleming. 

Letters to Editor: “ Principal Magnetic Storms 
recorded at the Cheltenham Magnetic Observa- 
tory,” by O. H. Tittmann; “ Concerning Publica- 
tion ‘ Caractére magnétique de chaque jour,’” by 
E. van Everdingen. 





SOCIETIES AND ACADEMIES 
THE PHILOSOPHICAL SOCIETY OF WASHINGTON 


Tue 645th meeting was held February 15, 
1908, President Bauer presiding. 

Professor Simon Newcomb read a paper 
upon “The Climate of Mars.” 

The establishment of Stefan’s law of radia- 
tion, as proportional at ordinary temperatures, 
to the fourth power of the absolute tempera- 
ture, makes possible an estimate of the 
temperature of an opaque planet more re- 
liable than was possible formerly. Chris- 
tiansen, Poynting and Lowell have applied the 
law to estimate the temperature of Mars. 
The speaker stated that the method in which 
these investigators had made their results to 
depend upon the albedo of the planet, and the 
absorbent power of its atmosphere did not 
seem to him well adapted to the case. He 
based his own conclusions upon Kirchhoff’s 
law of the equality between radiating and 
reflecting power of matter for each separate 
wave-length of heat, which law is, itself, a 
corollary from the second law of thermo- 
dynamics. Making abstraction of an atmos- 
phere, there is a certain normal temperature 
of a planet which would be independent of 
this albedo, except when the latter was dif- 
ferent for different parts of the spectrum. 
The effect of this difference is probably small. 
Assuming Mars to reflect the lower rays of 
the spectrum more strongly than the higher 
ones, there would be somewhat higher tempera- 
ture than the normal one. The effect of an 
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atmosphere like ours would be to make the 
planet rather warmer than the normal. This 
effect would be produced in two ways, one of 
which is the effect of absorption by the sun’s 
heat which mix up the lower strata with the 
higher one. This results in the earth being 
warmer than it would be in the absence of an 
atmosphere. Since Mars has only an ex- 
tremely thin atmosphere, the effect in raising 
its temperature is much less than in the case 
of the earth. 

As the result of his estimates it was said 
that, in general, the surface of Mars must be 
in general below the freezing point of water 
except in the equatorial zone. It does not 
seem possible that the polar regions can ever 
rise to the temperature of melting ice. Before 
approaching this temperature the radiation, as 
given by Stefan’s law, would exceed the heat 
absorbed from the solar radiation so that a 
fall of temperature should be the result. The 
disappearance of the white polar caps is easily 
accounted for through evaporation of ice at 
the lowest temperatures, especially under so 
small an atmospheric pressure as prevails on 
Mars. 

The second paper of the evening was pre- 
sented by Dr. C. G. Abbot, of the Smith- 
sonian Astrophysical Observatory, upon “ The 
Variability of the Sun.” 

If two observers at opposite sides of the 
earth, and greatly different altitudes, should 
both determine the intensity of solar radia- 
tion at mean solar distance by a process 
sound in theory, and both should decide inde- 
pendently that the average value of the 
“ solar-constant ” is 2.10 calories per square 
centimeter per minute, but that on March 
1 of a certain year it was 2.20 while on March 
1 of the following year it was but 2.00—then 
it is probable that interest and support would 
be forthcoming to push the task of “ solar- 
constant ” determination steadily and perse- 
veringly enough to determine the extent and 
character of the sun’s variation. 

The evidence of solar variation thus far 
attained is not so strong as this, but is strong 
enough to warrant a persevering study of the 
subject. Measurements on Mount Wilson in 
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California by the Smithsonian Astrophysical 
Observatory indicate that in the two periods 
June—October, inclusive of 1905 and 1906 
there were variations of the “solar constant ” 
between 1.95 and 2.14 calories. Some of these 
apparent variations were of short duration, 
as ten days for example, others of several 
months. 

All the determinations, 130 in number, are 
by the method of high and low sun measure- 
ment with homogeneous rays. The probable 
error of a single good determination (and 
nearly all were excellent) is about one per 
cent. But it is urged that the method 
though apparently sound in theory may in 
fact fail to estimate properly the transparency 
of the air. Supporting evidence of the sound- 
ness of the work is as follows: 

The mean value of the “ solar-constant ” 
observed on Mt. Wilson in 1905-6 is 2.03. 
The mean value observed in Washington 
1902-6 is 2.06. There is one mile difference in 
altitude, 3,000 miles in longitude, and in the 
one case the average maximum solar intensity 
at the earth’s surface is about 1.60, and in 
the other only 1.20. This close agreement 
outside the atmosphere seems strongly con- 
firmatory of the accuracy of the means of 
estimating the transparency of the air. 

On seven days in 1905 and 1906 practically 
simultaneous measurements were made at 
Washington and Mt. Wilson. The Washing- 
ton results were systematically a little higher, 
about 3 per cent. in fact. Allowing for this 
small systematic difference the remaining 
average deviation is only 1.5 per cent. 

Considering Mt. Wilson work again, there 
is no relation either direct or inverse which 
holds consistently between the variations of 
the “solar-constant” and the variable ele- 
ments of the air, such as its transparency at 
different wave-lengths and its humidity. The 
fluctuations of the “solar constant ” observed 
are not hap-hazard in character, but several 
days or weeks of observation lead gradually up 
to a maximum or down to a minimum. 

If it were in fact true that “ solar-constant ” 
measurements on Mt. Wilson are competent 
to indicate variations of 1 per cent. in solar 
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radiation the real change of several per cent. 
due to the elipticity of the earth’s orbit ought 
to be plainly shown. This is the case in both 
1905 and 1906. 

Confirmation from the earth’s temperature. 

With the aid of numerous measurements 
made on Mt. Wilson of the reflection of clouds 
at different angles and of the brightness and 
transparency of the sky, the value of the 
earth’s albedo has been determined to be 37 
per cent. Combining this with the mean 
value of the “solar constant” (2.1 calories in 
round numbers) there remains 1.32 x R’® calo- 
ries available to warm the earth as a planet. 
This would maintain a perfect radiator or 
“absolutely black body” at 256° absolute 
temperature. The radiating surface of the 
earth as a planet is not its solid and liquid sur- 
face, for clouds during half the time cut off 
terrestrial rays entirely. During the other 
half, as the measurements of Rubens and 
Aschkinass, Langley, Keeler, Very and 
Nichols suffice to indicate, the water vapor is 
sufficient to cut off nine tenths of the ter- 
restrial rays. Accordingly the earth’s radia- 
ting layer may be set at about 4,000 meters 
above sea level, where the mean temperature is 
about 263° absolute. If this layer were a 
perfect radiator, its maximum emission would 
be 1.45 2 R® calories, so that the solar constant 
can not exceed 2.33 calories unless the albedo 
exceeds 37 per cent. This maximum possible 
value is in reasonable accord with 2.1, the 
adopted value, and differs no more than would 
be expected in view of the uncertain tempera- 
ture and radiating power of the earth’s radia- 
ting layer. 

A statistical comparison of the monthly 
temperatures for the last quarter century of 
47 inland stations distributed as well as pos- 
sible over the world indicates variatiors, often 
more than four times the probable error, in 
the mean temperature of the world. These 
changes of temperature, amounting to several 
degrees centigrade, may be caused by varia- 
tions of the sun. 

The magnitude of temperature changes 
caused by solar changes of short period is 
much greater for inland than for coast or 
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island stations. This accounts in part for the 
failure of Mr. Newcomb to find decisive in- 
dications of cosmical temperature influence in 
his recent study of temperature. Further- 
more, coast and island stations do not respond 
simultaneously or always in the same direc- 
tion to-changes of solar radiation, as is shown 
by a comparison of monthly changes at sta- 
tions in latitude 5° N. with the monthly 
changes of insolation. This consideration ac- 
counts still further for Mr. Newcomb’s failure 
to find evidence of cosmical temperature in- 
fluence. 

The disagreement of Mr. Langley’s often 
quoted value, 3.0 calories, for the “ solar-con- 
stant,” with that here adopted (2.1 calories) 
is due entirely to a supposed failure of the 
exponential transmission formula for homo- 
geneous radiation. There is no sound evi- 
dence of such failure, and therefore we must 
accept Mr. Langley’s direct results of 2.06 at 
Lone Pine, or 2.22 at Mountain Camp, or still 
better their mean 2.14, as his value of the 
“solar constant.” Thus the method of homo- 
geneous rays as employed at sea level (Wash- 
ington), at 940 meters (Lone Pine), at 1,800 
meters (Mt. Wilson), at 3,500 meters (Mount 
Whitney) yields values of the solar constant 
agreeing within the limits of accuracy of the 
observations and of the real variability of the 


sun. 
R. L. Farts, 
Secretary 


THE BIOLOGICAL SOCIETY OF WASHINGTON 


Tue 439th meeting was held February 8, 
1908, President Stejneger in the chair. 

Dr. L. O. Howard gave a lantern slide lec- 
ture on “Some New Parasitic Work.” 
He mentioned some recent observations on 
parasites imported from Europe for the pur- 
pose of destroying Porthetria dispar and 
Euproctis chrysorrhea in New England, de- 
tailing especially the interesting habits of 
Pteromalus egregius Forst., and the success 
which has been achieved in forcing extra 
generations in the laboratory in the winter. 
He also spoke particularly of the Tricho- 
gramma and Telenomus egg-parasites of 
chrysorrhea and the methods used in breeding 
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these forms artificially. He further spoke of 
new and important work being carried on by 
his assistants in Texas and Louisiana in 
breeding native parasites of the cotton boll 
weevil; and also of the biology of Lystphlebus 
tritict, an abundant parasite of the Toxoptera 
graminum. He announced that the Lysiphle- 
bus has recently been discovered to be 
parthenogenetic. Some recent work by F. M. 
Webster, of the Bureau of Entomology, U. S. 
Department of Agriculture, and his assistants, 
with the parasites of Cecidomyia destructor 
was described. The principal parasite, Poly- 
gnotus hiemalis Forbes, has been found to be 
polyembryonic, and a Jetranychus has been 
found to be hyperparasitic in the cells of the 
Polygnotus. The paper was introduced by 
some general considerations in regard to 
parasitism with insects. 

In reply to a question Dr. Howard said that 
the campaign against the gypsy moth had 
thus far produced no visible effect on the 
abundance of the species, but immediate suc- 
cess was not predicted. While the state of 
Massachusetts may be impatient of results, 
they may be four or five, or even ten years in 
coming and of course may possibly never come 
at all. He is hopeful, however, that among 
the forty to fifty species of its parasites means 
will be found to hold the moth in check, 
though American parasites of these parasites 
may enter into the problem. 

The next paper, entitled “ List of Plants for 
Aquatic Gardens,” was by Mr. H. W. Clark, 
and was illustrated with lantern slides. 

In looking through the literature at hand 
on water gardens, a number of desirable 
aquatic and marsh plants were found un- 
mentioned. Among the charads, several 
species are very attractive, their symmetrical 
forms, dainty green colors and bright red 
fruits adding much to the beauty of the pond- 
pottom. Chara robbinsii is a delicate densely 
branched form growing in shallow water or 
at the water’s edge, sometimes partly exposed. 
Chara foliolosa is a robust but very sym- 
metrical form. There are several other charas 
equally desirable. Nitella batrachosperma is 
a minute but beautiful plant, the branches be- 
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ing clustered in little dark green globes along 
a slender, almost invisible stem. 

Among the mosses the sphagnums would be 
very desirable for the water’s edge. Some 
forms are quite attractive, but their chief 
value lies in the fact that they furnish the 
natural substratum for many interesting 
plants such as pitcherplants, Droseras and the 
like. 

Riccia lutescens is a very attractive little 
plant, the fronds floating on the surface like 
little green butterflies. Their ordinary method 


of reproduction by dividing into halves makes 
them especially interesting. 
The swamp horsetail, Equisetum fluviatile, 


frequently grows over considerable areas in 
shallow places and a patch of these plants 
adds to the landscape a peculiar and ancient 
charm. This horsetail grows quite tall, and 
is symmetrically and abundantly branched. 

The selaginellas are graceful creeping plants 
counted worthy of greenhouse room, and are 
frequently regarded as greenhouse plants. 
About some of the lakes of northern Indiana 
the attractive little Selaginella apus is quite 
common in black ground near shore, and re- 
mains green the winter through. 

Among the pondweeds, three of the most 
desirable species, Potamogeton amplifolius, 
attractive for its large leaves and graceful 
form; P. perfoliatus, an erect symmetrical 
plant; and P. robbinsii, a prostrate plumose 
form, are especially worthy of consideration. 

Of the grasses, the holy grass, Savastana 
odorata, a species growing in moist ground 
and quite conspicuous by reason of its yellow 
stamens, would be a valuable species. In ad- 
dition to its showiness, it is delightfully 
fragrant. 

It is a matter of surprise that in connection 
with aquatic gardens no one has mentioned 
the reed Phragmites phragmites. In addi- 
tion to being one of the stateliest and most 
handsome of grasses, its place along water- 
sides is established by tradition reaching back 
to the time of the Greeks. 

The sedges furnish a large number of in- 
teresting and valuable species. The low 
eyperus, Cyperus diandrus, is common along 
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lake beaches and is an attractive little plant, 
Cyperus strigosus, which grows in wet grassy 
places is a striking and handsome plant; if 
cut green the beautiful heads may be kept 
indefinitely. Kyllingia pumila is fragrant as 
well as attractive and grows in quite wet 
places. Scirpus cyperineus is an exceedingly 
stately and handsome sedge. Chief in at- 
tractiveness of the sedges, and indeed among 
all plants, are the species of cotton grass. 
The slender cotton grass, E. gracile is very 
effective, especially when in patches. The 
fruit, which is conspicuous in early summer, 
consists of little silken white tassels, three or 
more to the stem, and give the appearance in 
the distance of lodged snow-flakes. EZ. virgin- 
icum, which comes into fruit later in the 
season—from August to September—is also 
very striking and effective. 

In the genus Carex, two of the most at- 
tractive forms are found in wet places; these 
are Carex asa-grayi with a globular head, and 
Carex comosa with an elongate, bristling head. 
Carex leptalea has a small head, but is at- 
tractive on account of the contrastive white 
and green colors to be found in the scales and 
perigynea. 

One of the most desirable aquatics for 
planting about the margins of ponds is 
Spathyema fetida. This plant is “in bad 
odor” chiefly because of a bad name. The 
name “skunk-cabbage” does much more to 
keep it unpopular than anything else. In 
some parts of the country it is known as 
“ quick will”; another name in some parts of 
the country is “ Midas’ ears.” They have 
been seen on sale at the Washington (D. C.) 
market as “ swamp lilies ” and are said to have 
been sold on the streets of New York as 
“rare orchids from the Philippines.” 

By Thanksgiving the spathe of the “ quick 
will” is already formed and colored, ready to 
be pushed up above the ground at the first 
sign of spring. The spathe of this flower is 
exceedingly variable in color, ranging from 
pure yellow to deep reddish purple. They are 
also exceedingly variable in form, some of the 
spathes being long-pointed, others short and 
round. They frequently come double. This 
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variability in nature suggests that they would 
vary into desirable forms under cultivation 
and selection. 

Among the duckweeds are the most minute 
of the flowering plants, and it would add in- 
terest to one’s pond to have in it a plant 
which, flower and all, is no larger than a 
pinhead. Our two species of Wolffia are in- 
teresting on this account. 

Another interesting minute form, Wolfjella 
floridiana, usually escapes observation both on 
account of its small size and its habit of being 
usually submersed. It consists of small strap- 
shaped fronds which frequently cohere, form- 
ing stellate objects. This plant would find 
plenty of room in a saucer and the growing 
of it might lead to interesting observations as 
the flower and fruit are as yet unknown. 


M. C. Marsn, 
Recording Secretary 


THE ANTHROPOLOGICAL SOCIETY OF WASHINGTON 


Ar the meeting of January 7, 1908, Dr. D. 
S. Lamb exhibited a calvarium showing 
ostitis deformans, a disease found only in the 
white race, and anthropologically interesting. 

Doctor H. Pittier read a paper on “The 
Native Tribes of Costa Rica.” Doctor Pittier 
described the general conditions of environ- 
ment governing the natives of Costa Rica and 
stated that the tribes at present are as numer- 
ous as in early times. A brief account was 
given of the customs of the natives. 

Mr. G. N. Collins illustrated with slides his 
“Notes on the Indians of Chiapas.” The 
Soki and Tzotzil Indians of Pantepec were 
especially referred to and a brief account 
given of the modes of subsistence, architec- 
ture, arts and customs. 

Dr. O. F. Cook, in his paper “ Notes on 
Guatemalan Indians,” spoke of the great num- 
ber of natives in that country. The Indians 
of Alta Vera Paz were particularly examined. 
Many slides illustrating the deforesting, re- 
foresting, cornfields and cottonfields were 
shown. Doctor Cook believes that the high 
interior did not encourage habitation till com- 
paratively recent times. A series of views 
illustrating the cotton cloth industry was re- 
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ceived with interest. The appearance and 
customs of the Kekchi and Cahabon Indians 
inhabiting this portion of Guatemala were 
discussed. Water Hovuaes, 
General Secretary 


THE BOTANICAL SOCIETY OF WASHINGTON 


THe 44th meeting was held November 23, 
1907. Vice-president Piper presided and 
twenty-three members were present. 

The first paper, by Dr. R. E. B. McKenney, 
“Botanical and Other Notes on Bocas del 
Toro,” was a description of the plant life of 
the province of the republic of Panama bor- 
dering the Caribbean Sea, adjacent to the 
republic of Costa Rica, and an account of 
banana culture in that region. 

The conditions on the two sides of the 
isthmus are quite different. On the Atlantic 
side there is no distinct dry season, but less 
rain falls in February and March than in the 
latter part of the year. In the winter months 
the average temperatures vary from 88° F. to 
92° or 93°, and in the summer months from 
92° to 95°, with the minimum temperatures 
of 60° and 65° respectively. In the Pacific 
province of Chiriqui, which is separated from 
Bocas del Toro by the mountain range form- 
ing the backbone of the isthmus, the tempera- 
ture ranges are nearly the same, but there is 
a distinct dry season during five or six months 
of the year when the vegetation becomes 
parched and dry. The pastures are burned 
over annually. On the Atlantic side the vege- 
tation is luxuriant, with almost impenetrable 
jungles, mangrove swamps along the seacoast 
and thickets of giant stemless palms; and 
farther inland forests of palms and exogenous 
trees of many species overgrown with aroids 
and other climbers. On the Pacific side there 
are stretches of grass and sharply outlined 
patches of shrubbery, agaves and various 
genera of cactus. 

The most important industry of Bocas del 
Toro is banana culture. Formerly many 
hawks-bill turtles were caught in the adjacent 
waters for the sake of their shells, and fifteen 
years ago the exportation of tortoise shell 
from this region was commercially important. 
Settlers attracted by the turtle fisheries began 
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to plant bananas in isolated patches, and soon 
there were extensive plantations. These 
plantations have been purchased by the United 
Fruit Company, which has also large posses- 
sions in the neighboring republic of Costa 
Rica. Dr. McKenney gave an interesting 
account of the methods followed in propaga- 
ting and cultivating bananas, the gathering 
of the fruit and its shipment to the United 
States. He also spoke of the various ways in 
which the fruit is prepared for food by the 
natives and its preservation by drying. Dur- 
ing the past few years many of the banana 
plants of this region have been suffering from 
a disease, which Dr. McKenney has been 
studying. His results have not yet been pub- 
lished. 

The second paper, by W. M. Scott and J. B. 
Rorer, was an account of the “ Apple Leaf- 
spot Disease,” the result of experiments made 
by the authors during the past season at Ben- 
tonville, Arkansas, in connection with spray- 
ing demonstration work. For the first time it 
has been conclusively demonstrated that the 
reddish-brown spots on apple leaves, which 
cause premature defoliation and ultimately 
the death of the trees, are caused by Sphe- 
ropsis malorum Peck, and that Conithyrium 
pirina (Sacec.) Sheldon, to which the disease 
was attributed by Alwood and others, is merely 
saprophytic and has nothing to do with those 
spots. Pure cultures of both fungi were ob- 
tained from spots on apple leaves and spores 
from these cultures were used for inoculation 
tests. Twenty-four out of thirty apple leaves 
sprayed with sterile water containing spores 
of Spheropsis malorum developed a large 
number of spots two weeks later, while leaves 
sprayed with sterile water containing spores 
of Coniothyrium pirina developed no spots. 
The latter fungus, however, was found grow- 
ing on the dead areas caused by the Sphe- 
ropsis, as well as on spots produced by other 
causes. 

The third topic was the “ Method of Pre- 
paring and Preserving Type Material,” by H. 
B. Derr. 
lecturers and handed about in classes are liable 
to serious injury. Several methods have been 
devised to protect such specimens, as well as 
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type material which is subject to frequent 
examination. Thus far all have been unsatis- 
factory. Mr. Derr exhibited several cases 
containing specimens of barley from Sweden 
and hybrids of wheat and rye, which were 
mounted so that they could be examined care- 
fully and at the same time were protected 
from injury. The cases consisted of a rect- 
angular wooden frame, the sides of which were 
dove-tailed together, holding in a groove near 
the front a pane of glass and having a removy- 
able back lined with a sheet of raw cotton, or 
antiseptic cotton, upon which the specimen 
was laid. 

This ended the scientific program. During 
the supper which followed various topics of 
botanical interest were discussed, and atten- 
tion was called to several recent publications. 
While seated at the table the members of the 
society were addressed by Mr. Tong, one of 
the guests of the evening, a Chinese student 
engaged in the study of rice culture in the 
United States. 


Tue 45th meeting was held December 21, 
1907, Vice-president C. V. Piper presiding. 

The first regular topic on the program was 
a “ Pot-pourri of Rusts and Smuts,” by Dr. 
E. M. Freeman. Dr. Freeman described 
various types of smuts and called attention to 
the present problems relating to them, par- 
ticularly those in connection with the natural 
modes of infection. He gave an account of 
a series of tests of infection of barley at dif- 
ferent stages of flowering, reviewing briefly 
the work of Biffin and others on the problems 
of resistance to smut. Dr. Freeman also gave 
an account of a long series of cross-inocula- 
tions of the uredospores of stem rust on vari- 
ous grains, which was in effect a continuance 
of a paper previously presented to the society 
on the same subject. The work hitherto done 
in this country has been chiefly on treatments 
for prevention of infection. Very little has 
been done on life-histories of smuts. The 
speaker discussed four types of smut life- 
histories : 

(a) Corn Smut.—Infection is not special- 
ized to any one kind of meristem, but any part 
may be affected. Infection may take place in 
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later stages of extraseminal life of corn 
plant. 

(b) Bunt of Wheat.—Seedling infection. 
Infection is specialized to stem top meristem. 
It occurs only in earliest stages of extrasem- 
inal life of host plant. 

(c) Loose Smuts of Wheat and Barley.— 
Floral or intraseminal infection. Infection 
also specialized to the stem, the growing point 
of the meristem. It occurs in an early stage 
of intraseminal life of host plant. 

(a) Fungus of Lolium temulentum.—Meth- 
od and oeeurrence of infection as in type (c), 
but spore formation probably abandoned and 
the beginnings of a symbiosis possibly estab- 
lished. 

Many problems relating to the details of 
type (c) are yet unsolved, as for instance, the 
behavior of spores in regard to stigmas, and 
the results of different periods of infection. 

The second paper on the program was by 
Professor Bruce Fink: “ Present Problems in 
American Lichenology.” Professor Fink 
called attention to the lack of workers in the 
field of American lichenology, caused in all 
probability by the fact that the subject has 
little economic significance. The literature 
on this branch is unarranged and even uncol- 
lected, and the speaker is now engaged in 
studying the literature bearing on the subject. 
Up to the present time he has collected about 
500 titles. The structure of the lichens inter- 
feres with the ordinary technique of sectioning 
and staining, but these difficulties are not 
more serious than those met with in the study 
of fungi, which have been for the most part 
overcome. There is great confusion in the 
nomenclature and classification of lichens; 
and no agreement has been reached as to the 
limits of genera and the way in which types 
can be fixed. Lichens are the first vegetation 
appearing on unoccupied land, and are of fun- 
damental importance ecologically. Their re- 
lation to soil and subsequent vegetation has, 
however, been little studied. The old problem 
of the relation of the symbionts in the lichens, 
whether mutually beneficial or antagonistic, is 
still unsolved. With the exception of the area 
about New Bedford, Massachusetts, very few 
localities have been carefully studied in rela- 
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tion to their lichen flora. Professor Fink has 
himself listed some 500 species from Minne- 
sota. He concluded his paper with a plea for 
greater popularization of the study of lichen- 
ology. 

This ended the evening’s program. At the 
luncheon which was served Dr. Freeman ad- 
dressed the society informally, taking leave of 
his associates on the eve of his departure for 
his new post at the University of Minnesota. 

W. E. Sarrorp, 
Corresponding Secretary 





DISCUSSION AND CORRESPONDENCE 
INHERITANCE OF FLUCTUATING VARIATIONS 


To THE Eprror or Science: In the issue of 
Science for January 31 Professor Bigelow 
asks Dr. Ortmann how he would account for 
correlation between parents and offspring in 
ceases of fluctuating variations, if variations 
of this type are not transmitted. I do not 
wish to answer this question for Dr. Ortmann, 
but I do wish to call attention to some con- 
fusion in the use of the term “ fluctuating 
variation.” It is necessary for us to agree on 
its meaning in order to avoid misunderstand- 
ings. Let us consider for a moment the dif- 
ferent types of variation and decide on which 
of them may properly be included under the 
term “fluctuating variations.” In the first 
place, there are some variations which I think 
we will all agree are not included. Two of 
these relate to real evolutionary changes. 
First, organisms in their phylogenetic devel- 
opment acquire new characters. We may 
mention the horns of cattle as an example. 
The development of hair or feathers as an 
external covering is another example. Even 
these characters may be looked upon as, in a 
sense, modifications of previously existing 
ones. Second, a character already present 
may undergo permanent change. In this way 
we get the various shapes of leaves, say of the 
genus Quercus. We may also include here the 
loss of certain characters which were formerly 
possessed. For instance, red swine have lost 
the power of producing black pigment. It is 
conceivable that very little of the variation 
we find in a generation of individuals from 
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the same parents is due to any of the causes 
mentioned above. 

But variation as between individuals of the 
same generation may be, to some extent, due 
to what has been aptly termed “ place effect.” 
This is especially true when a species is trans- 
ported to new environment, a good deal of 
variation occurring which seems to be due to 
change in environment, such variation may 
partake partially of the nature of fluctuating 
variation, but this is a special case which we 
do not need to consider here. 

This leaves two distinct types of variation 
due to wholly different causes which have 
hitherto been more or less confused. By some 
writers they have both been included under 
“fluctuating variations.” The first of them 
is well exemplified in a field of corn, where 
ordinarily hardly any two individuals are 
alike. It is fully demonstrated by the work 
of Nilsson, in Europe, and Shull, in this 
country, which will be referred to below, that 
by far the greater part of the variation of our 
corn field is due to the fact that we have in 
the various individuals almost countless com- 
binations of Mendelian characters and that 
these combinations change with each new gen- 
eration. The same thing is true on a smaller 
scale with all species that cross-fertilize under 
any conditions, and even with close fertiliza- 
tion this condition exists to a greater or less 
degree. If we require a corn plant to close 
fertilize, by this process we permit the forma- 
tion of a few individuals which are perfectly 
homozygote; 7%. e., the inheritance of the indi- 
vidual from the two parents becomes exactly 
alike. Then if we take the pains to seek out 
these homozygotes and propagate them, allow- 
ing no cross-fertilization, we completely elim- 
inate the type of variation here referred to 
and get forms that vary only in response to 
the immediate environment. Variation due 
to this re-combination of characters with each 
generation would naturally show correlation 
between parent and offspring, but when we 
have eliminated this type of variation such 
correlation would no longer exist. 

Species that never cross-fertilize or that do 
so very rarely, and plants that are not allowed 
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to do so, have been shown by careful study by 
Nilsson, Shull, Hopkins and others to consist 
of mixtures of strains which when separated 
show no variation except that due to environ- 
ment, or rather the larger part of the species 
exhibits this condition, for even in such spe- 
cies there may be a small admixture of hetero- 
zygotes. 

Nilsson in Europe and Shull in this coun- 
try have obtained these perfectly homozygote 
individuals, Nilsson working with wheat and 
many other species, and Shull with corn. The 
individuals of a generation are as much alike 
as identical twins. These are the so-called 
elementary species, this term being applied 
through a misconception of their nature. 
(This subject will be fully discussed in 
another place.) 

Finally we have variation due to the imme- 
diate environment of the individual. For in- 
stance, a variation in food supply may cause 
two individuals having identically the same 
inheritance to differ in size and in other char- 
acteristics. 

Dr. Shull confines the term “ fluctuating 
variations ” wholly to variations of the last- 
mentioned type. He rigidly excludes varia- 
tions due to the heterozygote nature of the 
parents. I fully agree with him in this use 
of the term. When we so limit it, we may 
then say that fluctuating variations are not 
transmitted. W. J. SprumMan 

U. S. DEPARTMENT OF AGRICULTURE 





SPECIAL ARTICLES 
THE DERIVATION OF FECHNER’S LAW 


Asout eighty years ago E. H. Weber ob- 
served that the least perceptible increment to 
a stimulus affecting several of the sense 
organs, under fixed subjective conditions of 
attention, expectation and fatigue, bore a 
definite relation to the amount of that 
stimulus. 

G. T. Fechner, thirty years later, extended 
Weber’s observations and formulated his re- 
sults in mathematical terms. Calling the 
stimulus ZL and the least perceptible increment 
8L, then Fechner’s statement of what he 
termed Weber’s Law is that §L/L = constant. 
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This law appears to hold over a wide range 
of ordinary working intensities, breaking 
down only for very low and for excessively in- 
tense stimulation. 

Fechner proceeded further by assuming that 
the above constant was proportional to the 
corresponding increment §B to the sensation. 
Hence §L/L = c8B and by integration 

B=e (log L—log I). 


In this form or in similar forms differing only 
in the choice of integration constant, Fech- 
ner’s law has been accepted by psychologists 
for half a century. 

There are two very serious if not fatal de- 
fects in this deduction. In the first place, the 
increments §Z and §B are finite quantities and 
by no means infinitesimal increments ap- 
proaching zero as a limit, such as would be re- 
quired for such an integration. The least 
perceptible increment to the stimulus (§L) 
is determined by the sensibility of the sensory 
organ concerned. At the threshold value it is 
as large as L itself, while at moderate intensi- 
ties it bears a fixed ratio to L. The value of 
§B is entirely arbitrary, dependent upon the 
unit chosen in which to measure it. It may 
be greater than unity in special cases. In the 
second place, ¢ is not a constant but a func- 
tion of ZL. At low intensities approaching the 
threshold value it varies rapidly with L. 

There appears to be no direct method for 
overcoming these defects. A method of avoid- 
ing them altogether has however occurred to 
the writer and been applied to the visual case 
in a way that may be perfectly satisfactory to 
psychologist and mathematician alike. 

Consider any physical instrument—a gal- 
vanometer for instance, capable of indicating 
on a scale the amount of an external stimulus 
affecting it. The derivative of scale reading 
with respect to the stimulus will be a measure 
of the sensibility of the instrument at all parts 
of the seale. Conversely, the general integral 
of sensibility will give the scale reading as a 
function of the stimulus. 

In the visual case we have sensibility to 
find scale reading. The best data on sensi- 
bility are those of Kénig and Brodhun’ cover- 

* Berlin Sitz., 1888, 917-931. 
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ing about twenty different intensities for each 
of six different wave-lengths. The writer has 
elsewhere’ shown that these data may be repre- 
sented by the function 


P= 8L/L=P,, + (1—P,,) (L/L) 


where P,, is the minimum value of P, Z, is 
the threshold value in light units and n a 
number varying from one third to two thirds 
with wave-length. The reciprocal of the least 
perceptible increment §Z or 1/LP is a meas- 
ure of the desired sensibility of the eye to 
differences of intensity. Hence we have for 
the scale reading or, in this case, the visual 
sensation of brightness, 


B= {x= Slog (1 + Pa( L*Zy—*— 1) ]* 


where K is a constant dependent upon the 
unit of sensibility chosen. 

This general form includes Weber’s law and 
Fechner’s law as special cases for moderate 
intensities, but holds for low intensities down 
to the threshold of vision. Weber’s law 
§L/L = constant may be extended to cover low 
intensities by writing 

8L/L=P,, + (1—P,,) L-n Lon. 
P. G. Nurtine 


BUREAU OF STANDARDS, 
WasHIneTon, D. C., 
December, 1907 





ASTRONOMICAL NOTES 
FLUCTUATIONS IN THE SUN’S THERMAL RADIATION’ 


Many scientists have attempted in the past 
to show that periodical fluctuations occur in 
meteorological phenomena, presumably de- 
pendent on changes in the solar radiations. 
The two most plausible periods of solar change 
are the sun-spot period, whose mean value is 
about eleven years, and the time of the synodic 
rotation. Professor Newcomb develops an- 
alytical methods for the investigation of fluc- 
tuations in a fixed period, and also when the 


? Bull. Bureau of Standards 3, 62. 

1Simon Newcomb, “ A Search for Fluctuations 
in the Sun’s Thermal Radiation through their 
Influence on Terrestrial Temperature,” Tiransac- 
tions of the American Philosophical Society, N. 8., 
Vol. 21, V. 
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period is ill marked or wanting. These meth- 
ods are then applied to the determination of 
the relation of changes in temperature to the 
sun-spot period, the synodie period, and to 
several others. 

Képpen, from a study of meteorological 
observations in various regions of the globe, 
made from 1767 to 1877, arrived at the con- 
clusion that the temperature of the tropical 
regions was lower by 0°.7 C. near the time of 
maximum sun-spots than near the time of 
minimum. Briickner has more recently shown 
some evidence of a period of thirty-five years 
in meteorological phenomena, including tem- 
perature. 

Professor Newcomb arrives at the following 
conclusions: “The reality of the 1l-year 
fluctuations seems to be placed beyond serious 
doubt, the amplitude being several times its 
probable error.” But, “Its amount is too 
small to produce any important direct effect 
upon meteorological phenomena.” The fluc- 
tuation is about one half that found by Kép- 
pen, or less than half a degree Fahrenheit. 
The reality of the 35-year period was not 
established. 

The above results were obtained by the use 
of annual mean departures. From a study of 
monthly mean departures the conclusion is 
reached that “ The evidence is rather weak in 
favor of very minute fluctuations in the sun’s 
radiation for periods greater than one month 
and less than several years. If they exist, 
they are too small to produce any noticeable 
meteorological effect.” The most probable 
period of these possible fluctuations is about 
six years. “ Apart from this regular fluctua- 
tion with the solar spots, and this possible 
more or less irregular fluctuation in a period 
of a few years, the sun’s radiation is subject 
to no change sufficient to produce any meas- 
urable effect upon terrestrial temperatures.” 
Ten-day and five-day departures were also 
studied. “ There is a certain suspicion, but 
no conclusive evidence, of a tendency in the 
terrestrial temperature to fluctuate in a period 
corresponding to that of the sun’s synodic 
rotation. If the fluctuations are real they 
affect our temperatures only a small fraction 
of one tenth of a degree.” 
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These results obtained by Newcomb are in 
direct opposition to results obtained by Lang- 
ley and published in the Astrophysical Jour- 
nal for June, 1904. Langley’s bolometer ob- 
servations appeared to show that early in 1903 
a marked diminution in the solar radiation 
took place, amounting perhaps to about ten 
per cent. The bolometer results appeared to 
be confirmed by synchronous temperature ob- 
servations at widely different stations. If 
Newcomb’s results are accepted as conclusive, 
it follows that the bolometer as well as the 
temperature observations which Langley used 
were influenced by terrestrial causes, though 
this, in the case of the bolometer, was guarded 
against with extreme care. This seems the 
more probable since several of the meteorolog- 
ical stations which were used by Langley in 
verifying his results were in high latitudes, 
rather than in low latitudes, where any 
changes in the solar radiation would be most 
felt. At such stations during that year only 
small changes of temperature appear to have 
taken place. 


THE RETURN OF HALLEY’S COMET 


An event of extreme interest, not only to 
astronomers, but to the world at large, will 
soon take place. This is the return of the 
periodic comet made famous by the genius of 
Halley. 

Before Halley’s time comets had been re- 
garded as chance visitors to our solar system, 
except when they were looked upon as special! 
messengers of divine wrath. Newton, how- 
ever, showed that comets were subject to the 
law of gravitation. By mapping the paths of 
many comets, Halley found that three of them 
apparently had the same orbit, that is, they 
were different apparitions of the same object. 
He observed this comet in 1682 and predicted 
its return again after 76 years. He knew 
that he could not live to witness the event, and 
his words concerning it are rightly famous: 
“Tf it should return according to our predic- 
tions, about the year 1758, impartial posterity 
will not refuse to acknowledge that this was 
first discovered by an Englishman.” It re- 
turned in March, 1759, a few months later 
than Halley expected, and only seventeen years 
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after his death. Pontécoulant was one of at 
least five mathematicians who computed the 
last return of Halley’s comet in 1835. It 
reached perihelion within a few days of the 
predicted time. Pontécoulant also made the 
necessary computations for the next return, 
and published his results in 1864. His date 
for perihelion is May 24, 1910. It was to be 
expected that before the time for its return 
various astronomers would be sufficiently in- 
terested in the problem to redetermine the 
elements. So far this appears to have been 
undertaken only by the English astronomers, 
Cowell and Crommelin. It is interesting to 
know that the results which they obtain are 
in substantial agreement with those of Ponté- 
coulant, so that the comet may be confidently 
expected to reach perihelion passage in May, 
1910. Astronomers will not wait till that 
time, however, for their first view of the comet. 
Professor O. C. Wendell has published in the 
February number of Popular Astronomy an 
ephemeris based on the elements of Ponté- 
coulant. From this it appears that at the 
present time the comet is less distant from 
the sun than Saturn. Its position, in the 
northern edge of the constellation Orion, is 
favorable for observation, but it is doubtful 
if even the great telescopes of the present day 
can reach it at present. Owing to the form 
of its orbit and its distance, the comet is 
moving in nearly a direct line toward the sun, 
and as viewed from that luminary would ap- 
pear to stand nearly stationary in the sky. 
Owing to the motion of the earth, however, it 
will sway, during the next year and a half, 
backward and forward on the borders of Orion, 
Monoceros, Gemini and Taurus. About the 
first of October, 1909, its apparent motion will 
become very rapid as it approaches the sun. 
After April of the present year it will be un- 
favorably placed for several months. Next 
year the conditions will be somewhat similar, 
except that by January, 1909, the distance of 
the comet from the earth will be only that of 
the orbit of Jupiter. By October, 1909, the 
distance will have decreased to about 300 mil- 
lions of miles, and by that time, if not before, 
the comet will probably have been “ picked 
up” photographically or visually. 
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The mean period of Halley’s comet is 76 
or 77 years, but, owing to the powerful per- 
turbations of the great planets, this period 
varies much. Cowell and Crommelin state 
that the revolution of 1222 to 1301 was the 
longest on record, taking 79 years and 2 
months, while the present round is the short- 
est, only 74 years and 5.5 months. It is be- 
lieved that apparitions of this comet have been 
recorded during the last 2,000 years, but the 
identity of the earliest appearances has not 
yet been certainly established. 

S. I. Battey 


HARVARD COLLEGE OBSERVATORY 





BOTANICAL NOTES 
TREES AND LIGHTNING 


In the “Notes from the Royal Botanic 
Garden of Edinburgh” (No. XIV.) Dr. A. 
W. Borthwick discusses some of the effects of 
lightning strokes upon various kinds of trees. 
He begins by referring to the “ widespread 
popular belief that certain trees are less liable 
than others to be struck by lightning, and 
that during a thunderstorm it is quite safe 
to stand under a beech for example, while 
the danger under a resinous tree or an oak is 
respectively fifteen or fifty times greater.” 
This and other questions, as of the exact 
nature of the injury done to the tissue of the 
tree, the author takes up and examines with 
eare. He concludes with reference to the 
first point “that no tree is immune” since 
“lightning will select one species quite as 
readily as another,” and “that the beech is 
struck quite as frequently as any other 
species.” Apparently the taller trees in a 
neighborhood are the ones most liable to be 
struck. Contrary to what is believed by some 
people the cells are not “ruptured or torn by 
the formation of steam, as might happen if 
the heating by the electric current was very 
great. The cells collapse and shrink up, but 
are never torn.” The root system does not 
seem to be ever damaged by lightning. 


AS TO BIRDSEYE MAPLE 


Many a botanist has puzzled over the ques- 
tion of the nature and cause of the peculiar 
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structure of the wood in what is called 
“birdseye maple.” Looked at with a lens the 
fibers of the wood are seen to bend out and 
around the “eyes,” and this gives the pecu- 
liar effect. But why there is this bending 
of the fibers is what has baffled solution. In 
the “ Notes from the Royal Botanic Garden 
of Edinburgh ” (No. XVI.) Dr. A. W. Borth- 
wick publishes the results of some of his 
studies of birdseye structure in various kinds 
of wood. He reaches the conclusion that this 
structure is due to the formation of adventi- 
tious roots upon the stem, and that these arise 
from abnormal medullary rays. In none of 
the cases examined (with possibly one excep- 
tion) were such roots due to mechanical in- 
jury, or the attacks of fungi or insects. Dr. 
Borthwick was not able to determine “the 
conditions which govern the production of the 
adventitious roots,” but he is certain that 
“moisture plays an important role in their 
subsequent development, as it is only in the 
moistest situation that they persist for any 
time after they pierce the periderm.” 


AN ENGLISH KEY TO THE SYLLOGE FUNGORUM 


SeveRAL years ago Professor Doctor 
Clements, then of the University of Nebraska, 
and now of the University of Minnesota, and 
Mr. Raymond J. Pool, now instructor in 
botany in the University of Nebraska, under- 
took the preparation of a key to the orders, 
families and genera of fungi as found in 
Saceardo’s “Sylloge Fungorum.” This was 
typewritten, and used in the classes in mycol- 
ogy in the University of Nebraska. Origi- 
nally it included only the fungi of the first 
eight volumes of Saccardo, but it has now 
been revised and enlarged so as to include the 
Discomycetes of Abteilung III. (Rehm’s) of 
Rabenhorst’s “ Kryptogamen Flora.” It in- 
cludes also an index of families, which refers 
to all of the volumes of Saccardo. At the 
end of the volume (which covers 137 pages) 
is added a “ Lexicon Mycologicum ” in which 
are given the meanings of all the Latin words 
used in the Sylloge. The practical value of 
such a work as this to the student who is 
troubled in his attempts at using the Latin 
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keys and descriptions in the Sylloge is quite 
obvious. Even for those who are fairly good 
classical scholars it has proved useful in say- 
ing much time in doubtful translations. 

A few bound copies (typewritten) are stil} 
obtainable for $2.85 postpaid, from the De- 
partment of Botany of the University of 
Nebraska. 

BOTANICAL CHARTS 

Unpber the title of “Tabulae Botanicae” 
the Berlin publishers Gebriider Borntraeger 
began two years ago the publication of a set 
of botanical charts of marked excellence. 
Now that seven charts have appeared it is 
quite safe to estimate their value to teachers 
of botany. The charts are of large size (1 
by 1.5 meters), and the figures are so large 
and so distinct that even in a large lecture 
room they may be easily seen by students. 
There is no crowding of the figures (one of 
the common faults of obtanical charts) and, 
as a consequence, students are in no danger 
of being confused in their study of the objects 
represented. Another pleasing feature is the 
fact that these are not copies of figures com- 
monly found in botanical text-books. 

The first and second charts are devoted to 
the Myzxobacteriaceae, the third to the 
Acrasteae, the fourth to the Myxomycetes, 
the fifth to stomata, and the sixth and seventh ’ 
to the Mucorineae. The drawings (by R. 
Erlich, of Berlin) are all accurately done, and 
the coloring is most excellent. The editors 
are Doctor E. Baur, and Doctor E. Jahn, of 
Germany, in collaboration with Dr. A. F. 
Blakeslee, of the United States, and A. Guil- 
liermond, of France. The undertaking is thus 
international, and accordingly the very help- 
ful accompanying text is printed in the Ger- 
man, English and French languages. The 
high worth of these charts should insure their 
wide sale, especially when it is known that the 
price per chart when mounted on cloth, and 
nailed to wooden strips, all ready for use, is 
a little more than two dollars (eight and a 
half Marks). They are by far the best 
botanical charts for lecture-room use that we 
have yet seen. 
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SHORT NOTES ON PAPERS 


Acnes CHASE discusses two genera (Hymen- 
achne and Sacciolepis) of Paniceae in the 
Proceedings of the Biological Society of 
Washington (January 23, 1908), enumerating 
their species, which are mainly tropical. 

In his list of the “Sedges of Jamaica,” 
published in the Bulletin of the Department 
of Agriculture fof Jamaica] Dr. N. L. Britton 
enumerates 37 species of Cyperus; of Eleo- 
charis 8; Stenophyllus 2; Fimbristylis 5; 
Abildgaardia 1; Scirpus 3; Eriophorum 1; 
Fuirena 2; Dichromena 3; Rynchospora 13; 
Cladium 1; Sclertia 9; Uncinia 1; Carex 5. 
We record with pleasure that the author did 
not find it necessary to make any new species! 

With this may be noticed the late C. B. 
Clarke’s “Cyperaceae of Costa Rica” 
(Contrib. N. S. Nat. Herb. X., 6) in which 
Kyllingta has 5 species credited to it; Pycreus 
6; Cyperus 14; Mariscus 11; Torulinium 1; 
Eleocharis 13; Fimbristylis 6; Bulbostylis 3; 
Scirpus 2; Futrena 1; Dulichium 1; Dv- 
chromena 2; Rynchospora 16; Scleria 11; 
Calyptrocarya 1; Uncinia 2; Carex 6; Hy- 
polytrium 1; Mapania 2. Three new species 
are described in as many genera (Cyperus, 
Rynchospora, Carex). In spite of the rule of 
the Vienna Congress these descriptions are in 
English! Why should not our National Her- 
barium observe this salutary rule? 

E. Manson Bailey, colonial botanist, con- 
tinues his “Contributions to the Flora of 
Queensland” in the Queensland Agricultural 
Journal (February, March, June, September, 
1907) adding materially to our knowledge of 
the flora of that far-away land. 

Professor Ramaley publishes in the De- 
cember (1907) University of Colorado Studies 
a valuable paper on the “Woody Plants of 
Boulder County.” The eastern third of the 
county extends out upon the elevated plains 
(about 5,000 feet altitude), while the re- 
mainder is mountainous and rises to 10,000 
and even 14,000 feet. Upon this area of a 
little more than 700 square miles the author 
finds 112 species of woody plants. Nine coni- 
fers are recorded, five cottonwoods, thirteen 
willows, one alder, three birches, one hack- 
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berry, and three maples. Neither oaks, elms 
nor ashes occur in the county. 

Professor Doctor J. C. Arthur continues his 
cultures of Uredineae in order to determine 
their identity, and their alternate hosts, pub- 
lishing his results (for 1906) in the Journal 
of Mycology for September, 1907, and (for 
1907) in the same journal for January, 1908. 
By these studies he is slowly unraveling the 
heteroecismal puzzle of the plant rusts. 

Two interesting cytological papers by Pro- 
fessor Doctor E. W. Olive deserve mention 
here, viz.; “Cell and Nuclear Division in 
Basidiobolus” (in Annales Mycologici, Vol. 
V., No. 5, 1907), and “ Cytological Studies on 
Ceratiomyxa” (in Trans. Wis. Acad. Sci. Arts 
and Letters, Vol. XV.). Each is accom- 
panied with a fine plate. 

Another recent cytological paper on “ Nu- 
clear Structure and Spore formation in Micro- 
sphaera alni” is by M. C. Sands (in Trans. 
Wis. Acad. Sci. Arts and Letters, Vol. XV.). 
A good plate accompanies the text. 

H. B. Humphrey contributes an interesting 
paper—“ Studies in the Physiology and 
Morphology of some California Hepaticae ”— 
(Proc. Wash. Acad. Sci., Vol. X.) in which 
among other things he describes various endo- 
phytic parasites which he has observed in 
certain species. 

In the July, 1907, Philippine Journal of 
Science, where we have learned to look for 
valuable contributions, Oakes Ames, under 
the title “ Orchidaceae Halconenses” enumer- 
ates the orchids collected near Mount Halcon 
on the island of Mindoro of the Philippine 
archipelago. He catalogues 102 species (39 
of which are new), representing 39 genera. 

J. H. White describes “ Polystely in Roots 
of Orchidaceae ” in the University of Toronto 
Studies (Biological Series, No. 6), showing 
that there are two types of roots among ter- 
restrial orchids—the monostelic and the poly- 
stelic. The paper is illustrated by six plates. 

“The Sporangium of the Ophioglossales ” 
by L. L. Burlingame (with two plates), “ Dif- 
ferentiation of Sporocarps in Azolla” by 
Wanda M. Pfeiffer .(with two. plates), and 
“Twin Hybrids” by Professor Hugo De 
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Vries, are reprints of recent papers originally 
published in the Botanical Gazette. In the 
last named paper the author calls attention 
to the fact that in making certain crosses of 
evening primroses two types of hybrids result 
from the same parents. 

In the Columbia University Quarterly for 
December, 1907, N. L. Britton contributes an 
appreciative sketch of the life and work of 
the lamented Professor Doctor Lucien M. 
A fine photograph accompanies 
the paper. Cuar.es E. Bessey 

THE UNIVERSITY OF NEBRASKA 


Underwood. 


THE UNIVERSITY OF OVIEDO 

Tue rector of the University of Oviedo in 
Spain has notified universities, colleges and 
schools, and the learned world generally, of 
the celebration of the 300th anniversary of 
the opening of that university which will take 
place in September next under the auspices 
of King Alfonso and the Prince of the As- 
turias, and he invites the professors of uni- 
versities and others interested to attend the 
ceremonies of the occasion which will occupy 
ten days, from the twentieth to the thirtieth 
of the month. The documents accompanying 
the invitation consist of a list of subjects of 
the orations to be delivered and a program of 
the exercises arranged for the oceasion. These 
include the ceremony of the unveiling of the 
statue of the founder, Fernando Valdés y 
Salas, Archbishop of Seville, which will be 
performed with religious solemnities; excur- 
sions to celebrated places in the neighborhood; 
a pedagogical exhibition with school festivals; 
lectures and sessions of various societies; dis- 
tribution of prizes; theatrical performances, 
ete. It is interesting to note that the uni- 
versity authorities express a special desire that 
Spanish Americans should visit Oviedo on 
this occasion, not only because of their com- 
munity of blood and language, but also be- 
cause the sons of the Asturias have left such 
deep impressions of their lives and deeds in 
the Spanish countries of the new world. 

The invitation to the other university au- 
thorities (which is in Latin) concludes as 
follows: “It is difficult for us to say how 
pleasant a duty it is to invite you to our 
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celebration. The founders of your university, 
as of ours, may be likened to Saviours sent 
from Heaven to redeem the uncivilized na- 
tions of the earth, whose education, inaugu- 
rated by them, is entrusted to us to-day, to- 
morrow it will be carried on by others, and so 
on, continuously, until that last and highest 
stage of development shall have been reached 
when man shall be enabled by this means to 
become more God-like in his nature. Since 
this result concerns you no less than us at this 
university, I feel that I can approach you with 
full confidence, urging that your university 
may be represented in some way at our fes- 
tival, and if a person should come in your 
name let him be assured that he will receive 
the warm welcome of a friend and comrade.” 





SUMMER MEETING OF THE AMERICAN 
ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE 


At the convocation of the American Asso- 
ciation for the Advancement of Science in 
Chicago, the council decided to have the sum- 
mer meeting held at Dartmouth College, 
Hanover, N. H., during the week beginning 
June 29. Subsequently to this action, the 
Dartmouth Scientific Association in Hanover 
appointed the following committee of arrange- 
ments, the several members of which are 
expected to act in the interest of the re- 
spective sections of the association as indi- 
cated below. 

Section A, Mathematics and Astronomy, J. M. 
Poor. 

Section B, Physics, Professor G. F. Hull. 

Section C, Chemistry, Professor C. E. Bolser. 

Section D, Mechanical Science and Engineering, 
Professor R. Fletcher (chairman). 

Section E, Geology and Geography, Professor C. 
H. Hitcheock. 

Section F, Zoology, Professor W. Patten. 

Section G, Botany, Professor R. G. Lyman. 

Section H, Anthropology, Professor D. E, Wells; 
Psychology, Professor H. H. Horne. 

Section I, Social and Economie Science, Pro- 
fessor D. E. Wells. 

Section K, Physiology and Experimental Medi- 
cine, Professor C. C. Stuart. 

Section L, Education, Professor H. H. Horne. 


This committee desires the cooperation of 
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the secretaries of the respective sections and 
suggests that each secretary of a section cor- 
respond with the member of the committee 
named above in connection with his section. 
The first point is to learn whether the section 
will hold a summer meeting at Hanover. If 
that is decided in the affirmative, the section 
representative will be pleased to correspond 
as to the arrangements. Address at Hanover, 
N. H. 

The chairman of the committee announces 
that an invitation has been received from the 
president of the Blue Mountain Forest Asso- 
ciation, Mr. Austin Corbin, for members of 
the American Association for the Advance- 
ment of Seience to visit the Blue Mountain 
Forest, otherwise known as the Corbin Blue 
Mountain Park or Preserve covering about 
40,000 aeres, where the celebrated herds of 
buffalo, deer, mountain goats, boars, etc., may 
be seen. The western entrance to this 
reservation is about sixteen miles from Han- 
over, and it may be feasible to arrange for 
such a visit with a party not too large. 
Whether this is expedient or not will depend 
somewhat on the advices received as to how 
many may wish to make this trip. 





SCIENTIFIC NOTES AND NEWS 


Dr. J. J. THomson, Cavendish professor of 
experimental physics, at Cambridge, will pre- 
side at the meeting of the British Association 
for the Advancement of Science to be held in 
Winnepeg next year. 


Tue Turin Academy of Science has con- 
ferred the Bressa prize of about $2,000 on Dr. 
Ernest Rutherford, professor of physics at 
Victoria University, Manchester. 


Presipent Extot, of Harvard University, 
has been appointed Grand Officer of the Order 
of the Crown of Italy by King Victor Em- 
manuel. President Eliot celebrated his 
seventy-fourth birthday on March 20. 


Mr. THomas A.“Epison has so far recovered 
from the recent operation for mastoiditis and 
aural abscesses that he has been able to go to 
his Florida place at Fort Myers. 


Proressor S. E. Cuatiué, professor of phys- 
iology and comparative anatomy and dean of 
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the medical department of Tulane University, 
has been awarded a retiring pension by the 
Carnegie foundation. Professor Chaillé was 
born in 1830 and graduated from Harvard 
University in 1851. 

Proressor 8. A. Larrmmore, head of the de- 
partment of chemistry at the University of 
Rochester, will retire in June, after forty 
years of service as professor of chemistry in 
that institution, and having reached the age 
of eighty years. 

Mr. F. B. Weeks, who has been connected 
with the U. S. Geological Survey for the past 
eighteen years, has recently resigned. His ad- 
dress for two or three months while complet- 
ing certain reports for the survey will be 1201 
Euclid Street, Washington, D. C. 

Proressor A. Scuusperc, of Heidelberg, has 
been made head of the department of protozoa 
investigation in the Royal Bureau of Health 
at Berlin. 

Anprew L. Winton, for many years chemist 
at the Connecticut Agricultural Experiment 
Station, has been appointed chief of the food 
and drug laboratory of the U. S. Department 
of Agriculture for the city of Chicago. 

At the termination of the course on national 
forests the senior class of the Forest School of 
Yale University presented Mr. William B. 
Greeley with a loving cup. Mr. Greeley will 
leave New Haven soon and resume his work 
at Hot Springs, Cal., as supervisor of the 
South Sierra National Forest. 

Ar the University of Kansas the board of 
regents has granted leave of absence to Pro- 
fessor C. H. Ashton, of the department of 
mathematics and to Professor E. F. Stimpson, 
of the department of physics. Professor Ash- 
ton will spend sixteen months. in Europe at 
the University of Munich; Professor Stimp- 
son will study at some eastern university for 
a year. 

Dr. F. M. AnpreEws, associate professor of 
botany at Indiana University, has received the 
research table of the Smithsonian Institution 
at the Naples Zoological Station for the 
months of April and May. 

At the recent meeting of the faculty of arts 
and sciences of Harvard University the fol- 
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lowing professors were appointed to represent 
Harvard at coming meetings of European 
learned societies: Professor E. H. Hall, of the 
physics department, who is now in Europe, at 
the celebration of the one-hundredth anniver- 
sary of the Reconstitution de Academie des 
Sciences, Agriculture, Arts et Belles-Lettres 
d’Aix, at Aix-en-Provence in April; Professor 
C. R. Lanman, of the department of Indic 
philology, and Professor G. F. Moore, of the 
Semitic department, at the Congrés Interna- 
tionale des Orientalistes, at Copenhagen in 
August; Professor G. F. Moore at the Third 
International Congress for the History of 
Religions, at Oxford, in September. 

During the coming summer Professor J. E. 
Wolff and Dr. G. R. Mansfield, of the geolog- 
ical department of Harvard University, intend 
to conduct a course in the form of a field 
expedition in the Rocky Mountains of south- 
ern Montana. The party will meet at Boze- 
man, Montana, some time in July, and after 
collecting its outfit there will move south and 
southwest by way of Virginia City and Alder 
Gulch through Ruby Canyon, into the Henry 
Lake country. It will return through the 
Medicine River Valley. The whole trip will 
occupy about five weeks. 

Tue death is announced of Professor Austin 
C. Apgar, vice-principal of the New Jersey 
State Normal School, and the author of sev- 
eral books on geography and natural history. 

Dr. A. Howirt, author of important anthro- 
pological works on the natives of Australia, 
died on March 8, at Melbourne, at the age of 
seventy-seven years. 

Sir Denzit Ippetson, eminent for his con- 
tributions to the ethnology of India, has died 
at the age of sixty-one years. 

Dr. Wittiam Epwarp Witson, F.R.S., died 
on March 6 at the age of fifty-seven years. 
Dr. Wilson had erected an astronomical ob- 
servatory and an astrophysical laboratory on 
his estate in Westmeath, Ireland, and had 
there carried forward astronomical and astro- 
physical researches of great importance on 
radiant heat and light. 

Dr. H. C. Sorsy, F.R.S., known for his 
researches on the mieroscopical structure of 
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rocks and metals and for the active part he 
has taken in developing science, literature and 
art in the city of Sheffield, died on March 9, 
in his eighty-second year. 

Dr. Lupwia WEDEKIND, professor of mathe- 
maties at the Technical Institute of Carls- 
ruhe, has died at the age of sixty-nine years, 

Proressor Wm. T. SepGwick, professor of 
biology at the Massachusetts Institute of 
Technology, will give the annual address be- 
fore the Medical School of Yale University 
at commencement, his subject being “ Pre- 
ventive Medicine and the Public Health.” 


Proressor E. F. Nicnots, of Columbia Uni- 
versity, delivered a lecture before the Society 
of Sigma Xi, at Yale University, on March 9. 
The subject of the lecture was “ The pressure 
due to light and its consequences,” and the 
lecturer introduced a number of experiments 
as illustrations. 


Proressor THeopore W. Ricuarps, of Har- 
vard University, has completed a course of 
lectures before the Lowell Institute, on “ The 
Early History and Recent Development of the 
Atomic Theory.” The titles of the separate 
lectures were as follows: 

February 17—* Dalton’s Atomic Theory and its 
elation to that of the Ancient Philosophers.” 

February 20—‘ Avogadro’s Molecular Theory 
and its Relation to Dalton’s Atomic Theory.” 

February 24—‘‘ Atomic Weights and Faraday’s 
Law.” 

February 27—*“ Molecular Structure.” 

March 2—*‘ The Periodic System of the Ele- 
ments, and the Kinetic Theory of Gases.” 

March 5—‘“ Atomie Volumes, and the Signifi- 
cance of their Changes.” 

March 9—‘‘ Atomic Compressibilities and the 
Heat of Chemical Reaction.” 

March 12—“The Hypothesis of Electrolytic 
Dissociation and the Possible Decomposition of 
the Chemical ‘ Atom.’ ” 


In the bill making appropriations for the 
Department of Agriculture for the fiscal year 
ending June 30, 1909, and just introduced into 
the House, the total sum appropriated is $11,- 
431,346. Of this amount the following sums 
are appropriated to what may be termed the 
scientific bureaus and offices of the depart- 
ment: Forest Service, $3,796,200; Weather 
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Bureau, $1,662,260; Bureau of Plant In- 
dustry, $1,331,076; Bureau of Animal In- 
dustry, $1,330,860; Bureau of Chemistry, 
$791,720; Bureau of Entomology, $434,960; 
Office of Experiment Stations $230,620; Bu- 
reau of Statistics, $221,440; Bureau of Soils, 
$204,700; Office of Public Roads, $87,390; 
Bureau of Biological Survey, $62,000, making 
a total of $10,254,226. 

Dr. Jupson B. Buackx, M.P. for Hants, N. 
S., has proposed a resolution in the Canadian 
House of Commons, calling on the government 
to perfect an organization and create a de- 
partment of public health, whereby all matters 
in connection with the health of the dominion 
would be consolidated under one responsible 
head, instead of, as at present, being scattered 
through five or six other departments. All 
the medical men in the house spoke strongly 
favoring the resolution. 

Ir is intended to establish an institute for 
tropical medicine at Townsville, in Northern 
Queensland. The general management will 
be undertaken by the three Australian Uni- 
versities having medical schools—Sydney, 
Melbourne and Adelaide. The federal govern- 
ment of Australia has agreed to subsidize the 
work at the rate of £450 per annum, and the 
government of Queensland will give £250; 
and these sums will be increased by private 
subscriptions. The managers of the Towns- 
ville Hospital will set aside a building for a 
laboratory, free of charge. 

A COOPERATIVE agreement has been made be- 
tween the Department of the Interior and the 
Department of Agriculture, under which the 
forest service is to take charge of all forest 
work on Indian reservations. 


Tue Fifth Pan-American Medical Congress 
is to meet at Guatemala, from August 6 to 
10, 1908, and arrangements are being made 
for twenty-one sections. English, Spanish, 
French and Portuguese are the congress lan- 
guages, and papers intended for the congress 
should be in the hands of the secretary, Dr. 
José Azurdia, Escuela de Medicina de Guate- 
mala, before July 15. 

THe steamer Nimrod, of Lieutenant 
Shackleton’s expedition, has returned to New 
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Zealand from the Antarctic. The expedition 
has met with very trying experiences owing 
to fierce blizzards and intense cold. The 
Nimrod is expected to return to the Antarctic 
next January to fetch the expedition, and she 
should be back in England some time in the 
latter part of 1909. The ship is so badly 
strained that she has had to go into dock for 
repairs. The Nimrod has landed the follow- 
ing invalids: Dr. Mitchell, Mr. Mackintosh 
and Mr. Cotton. 

THE second International Conference on 
Sleeping Sickness met on March 9 at the 
Foreign Office, London. The conference, 
which was convened at the suggestion of the 
British government, was expected to last for 
about a week. The complete list of delegates 
of the seven countries represented at the con- 
ference is as follows: 

Germany—Dr. Robert Koch, Herr H. de Jacobs, 


Dr. Steudel. 
Spain—The Marquis de Villalobar, Dr. F. Mu- 


rillo Palacios. 
Congo Free State—Colonel Lantonnois, Dr. van 


Campenhout. 

France—M. Le Myre de Vilers, M. Ronssin, Dr. 
Kermorgant, Dr. Cureau, Dr. Giard. 

Great Britain—Lord Fitzmaurice, Sir W. Fos- 
ter, Mr. A. Walrond Clarke, Mr. H. J. Read, Sir 
Patrick Manson, Dr. Rose Bradford, Sir R. Boyce, 
Colonel D. Bruce. 

Italy—Professor Rocco Santoliquido, Professor 


Adolfo Cotta. 

Portugal—Dr. Ayres Kopke. 
The conference being regarded as a contin- 
uation of the first conference, Lord Fitz- 
maurice again presided. The proceedings 
were informal and brief, the whole sitting 
lasting only about an hour. The conference 
was opened by Lord Fitzmaurice, who cor- 
dially welcomed the delegates on behalf of the 
British government. The delegates then be- 
gan the discussion of the draft general acts 
drawn up by the British and German govern- 
ments, and Professor Rocco Santoliquido, the 
principal Italian delegate, delivered a long 
address setting forth the views of his govern- 
ment as to the steps to be taken for combating 
sleeping sickness. 

Wuen the Royal Commission on Experi- 
ments on Animals was appointed, a meeting 
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was held of delegates of scientific and medical 
societies, and a committee was formed (Pro- 
fessor Starling’s committee) to ensure that 
the evidence as to the value and necessity of 
these experiments should be presented to the 
Royal Commission in proper order. The 
work of Professor Starling’s committee came 
to an end when the commission ceased to 
require further evidence. At a meeting of 
the committee it was decided to form a so- 
ciety, called the Research Defence Society, to 
make generally known the facts about experi- 
ments on animals, and to offer steady opposi- 
tion to the anti-vivisection societies. Among 
those who have already joined the society are 
eminent men of science, leading hospital au- 
thorities, and distinguished physicians and 
surgeons. The society hopes to be able to 
give information to all inquirers, to publish 
articles, to send speakers when required to 
debates, and to be of assistance to all who 
want to have a clear knowledge of the facts 


of the case. 





UNIVERSITY AND EDUCATIONAL NEWS 

Pans for two new buildings have been ac- 
cepted by the board of trustees of the Uni- 
versity of Illinois. One is a physics labora- 
tory, to cost $250,000, the other an extension 
of the natural history building, to cost $150,- 
000. The will be three 


stories in height. 


building 
The site is directly east 


physics 
of the engineering hall. There are to be two 
lecture rooms, both on the ground floor, one 
seating 300 and the other 125 persons. The 
east wing will be used largely for smaller 
laboratories, and the west wing for the larger 
laboratories for electrical measurements. 
Plans for the extension to the natural history 
building will more than double the size of the 
The building will house the de- 


State Geological 


structure. 
partment of geology, the 
Survey, the general administration offices of 
the university and of the college, the depart- 
ment of mathematics, and provide additional 


classrooms for some other departments. 


Mr. JonnatHan Tuomas, a member of the 
board of trustees, has given Washburn Col- 
lege, Topeka, Kansas, a sum of money suffi- 
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cient to build and equip a modern gymnasium. 
Work on the building will be begun as soon 
as plans are perfected. 


Mr. W. W. Astor has offered to give a sum 
of $50,000 in addition to the $50,000 he had 
already subscribed, to the endowment fund of 
Oxford University. The gifts are conditional 
on the sum of $500,000 being raised. 


Mr. James Ropert Ture, of London, has 
bequeathed about $50,000 to the London 
School of Medicine for Women, and about 
$40,000 and half the residue of his estate to 
the Bedford College for women. He also 
leaves other public bequests. 


Ir is now definitely settled that the An- 
dover Seminary will be removed to Cambridge, 
and affiliated with Harvard University. The 
Andover seminary has an endowment of over 
$1,000,000 and five professors, but very few 
students. 


Ir is reported that the Rev. Dr. S. Parks 
Cadman, pastor of the congregational church 
in Brooklyn, has been elected president of 
Wesleyan University in succession to the Rey. 
Dr. Bradford P. Raymond. 

Dr. Cart E. Seasnore, professor of psy- 
chology, has been elected dean of the Graduate 
College in the State University of Iowa. 

Gorpon M. BentLey, instructor in zoology 
at the University of Tennessee, has been pro- 
moted to an assistant professorship. 

Miss E. N. THomas, assistant in the depart- 
ment of botany, University College, London, 
has been appointed lecturer and head of the 
department of botany, in the Bedford College 
for Women. 

Dr. Orro Miiace, professor of geology and 
mineralogy at Kénigsberg, has accepted a call 
to Gottingen. 

Dr. Waiter KAUFMANN, associate professor 
of physics at Bonn, has accepted a call to the 
chair of physics at Konigsberg. 

Dr. Frieprich Loerrier, professor at 
Greifswald, has been called to the chair of 
hygiene in the Berlin Veterinary School in 
the place of the late Professor Ostertag. 





